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NEW 

SPECTRUM 

SOFTWARE 



JACKPOT FRUIT MACHINE 

Featuring holds, nudges and realistic hi res symbols Colourful - tusi 
like the real thing! 

Plus 

SUBMARINE ATTACK 

Destroy them before they destroy you. Fantastic fast action fun. Both 
games just £4 95. 46 K SPECTRUM 

Boldly Go where no Spectrum has gone before in 

SUPER SPACE MISSION 

Incredibly fast machine code graphics Dodge the swooping aliens 
anrimeieors Fight exciting multi directional laser battles from your 
moving starship Really exceptional graphics seven skill levels, only 
£4.95 for 16 or 48K SPECTRUM or 16KZX81 

MONSTER MINE 

Escape from the depths of the legendary El Dorado nune by dodging 
the monsters and collecting the golden nuogets Full machine code. 
Only £4 95 for 16 or 46K SPECTRUM or 16KZXAL 



Promotion's the name of Uw game in 
‘SHIP OF THE LINE' - An adventurous management game 
Fearlessly battle your way up the ranks encounter enemy fleeis 
survive mutiny, fever and famine , endure log, lire and thirst then 
when you think you ve done well rush home to Pon for promotion 1 
16K SPECTRUM £4 95 48K SPECTRUM £6 SO 

MULTI FUNCTION CASH CONTROLLER 

Takescare of your Home Budget mg. Bank Account. Standing Orders, 
Loan and Mortgage Repayments Complete security ensured by 
secret password. A budgeting bargain for only £ 10 

*<> • tn-tt MW 46K SPECTRUM 

•SHAKEN BUT NOT STIRRED!' 

A James Bond 007 Adventure 

Recover a stolen warhead from the lair of Dr Death, but frrst follow 
the trail across comments, locate his secret island encounter the 
steel feted giant Paws, then find yourself in hts underwater maze and 
hopefully find the missile, Bui It Doesn f End The re 
Can you resist being OOP Only £6 50 48K SPECTRUM 
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Maidenhead, Berks SL6 5BY 
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PROGRAMS 
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TORTQiSF 
A Amplified 
iWtion of the 
famous Turtle 
programme 

w ... cppfp MISSILE 

IK PROGRAMS* Combines itw 

fun of trcadv 
gomes wiih 
lUf rung 

£5' 95 only 

paperbec* IK) eapa* 
plus Spectrum -sip&tment 

Grach -stale* I fktegnni 9 Simw-iiK • SktiL Lu*d a Tmei-nble 9 Sen 
Series -guii • XY coorcknites * Cmni * tqojitons • Are« • Guess -a VcAnw 
Armies# Upturn -DowtiiTair s * Muic-nflir: * Sre tjw • W<pe*»i •SpHf 

TtrspeuTure • Clock • Money ♦ $iuii p ^ I 1^^ A fJP 
Mi;i remind • Number shoot# *26 more b V UwMKt 

^ 1 Please send me copies Educert 1 5^ 

I E OUC ARE I j enclose cheque postal order for £ i 

139a Stoatre Si . Nimt l 

London. L^. I 

SWtX9AY l A 

# "* *" - " *"* r ’ ’ ' r l " 1 r “ ' - ■ - ■ » r *■ ■ ■ - - *-i • ■ ■» . 

L#< fWJt tfu*d b«n*rif «*rly Sond rvpv# 



ZX LOADING AID for 

ZX80, ZXfil Or ZX Spectrum [Please speedy) Removes guess- 
■vork Itqtti adjusting volume Plugs in between computer end tape 
recorder Red a green LEDs On — Optimum Volume $el Red LED 
{only) on — volume too tow Yellow LEO on — Volume too high 

£11,95 (tnct. Instruction*! pip A VATJ 

Ftosn button to reset k Cut sot £1 extra 
Earphone & SKT to monitor Voice Overs’ £1.50 extra 

ZX81 KEYBOARD BLEEPER 

Provides feedback, missing trom touch sensitive key Board cheaply 

— easy installation All 2 1 0 characters Sleep in slow & last modes 
No soldering required — all connections plug-m illustrated 
instructions supplied Fits inside case either under keyboard Or 
ZX8 1 PC B No tracing w i re$ — also su its most fuM siite key boar ds 

£9.95 [I net. illustrated Instructions, pip & VAT| 

On OH Switch £1.50 extra 

T-SHIRTS £3.50 SWEATSHIRTS £7.50 

Diar ’ A-Th Red SNCLAJB Zx8r Of White with Black ZX 

SPECTRUM ♦ Rambow 

Ternfic hand airbrushed multicoloured designs "I'm a Mcro 
Adder or Micro Computers Taka You Inlo Another World 
against space scene 

T/S £4.50 S/ S £9 

Speedy sae required — 24" - 44" 

SEND SAE FOP FURTHER DETAILS 

FULCRUM PRODUCTS, Dept B, 

Hillside. Sleep Lane, Findon, West Sussex BN 14 QUF 




ZX 81 MACHINE C-ODE ? 



ZX.ASZMIC rum transforms Z.X81 into an 
Assembly Umguage pro^r&mnvin^ unit 



0 FULL' SCREEN EDITOR 

«L#1**A ihtri k#vi I life* HpU IM ii # VITM wUh * wnN ^roextsor fail* A T.link <**r*vt 
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hifl4S**l IF-'* Qp»r#t*n* SyiUm. Mvri# lh*m. At if Ha Lh# r n P pfiftt, llvp 4 load tftrm. 
4 id hi Ibim by na n-.m . £feyp*rfe Uiy w Llh i ■Lmjjli but {kiiwrf iijl a-vilriYi, 



h TOTAL ASSEMBLER 

1 -all 3f -i 3 ■* unUrriU#«i lenglJx libvli,. li ITCjy rfiretlivwi . proper 

lllUfri* -klK •wwur* n#id»4 iix l^irPr nr prinliz. RalpciUbli Ckbi»Ct £Od* k 4pl4i.Hi I 1* 
dVliUil* C TO# tmklf. lAitrpriliYR immiitma iYltLftbli. 

0 POWERFUL DEBUG 

All Kit ujiiail dyiniRi tr»«4krfe fill I copv commimdi, pLu» b e t a rr,i • , iinfte ili^inip 
i a*ii«l i. ojurnS, tke cg^rrnLrfKe ol LM vrprvikvi iic^ufioa mcHtfi fy.lt jte utf ihf name# 
In V4I4I pcffgrant, ComttiiJMl Miiroi, luloduriip, «r-d Eul| • pera.lbnf wileni |iiirli£*i 

0 HI- RES GRAPHICS 

2 55 i 144 riiolynon UtVdaF proffiff. <wfM lol 4* |Iyv you Ifitly aur|h. :L ., c {TL |^i £9 . 

WUh Lb# ptatf A nnibliUir fff ntftT.fel*l ywi cm r#«l|f yir ih)§ liihriLlkua. 



^ 39.95 
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» MUCH, MUCH MORE 
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Ikn4 curt 



p A44rtit 

d i I f« I V I VI 41 if ■« i« I «#■ » + lii « Ai i« I i ■ f p ikii 

: * 

: 9M UK ea^'ts - CAPITAL COMPUTERS LTD 

* ! B'WKhRa SI Albert ALI dS.i PHeneOTTf rjUi 7 

I Ciweim Mvdtw to OOwPflOCSvS.' ASZMiC a C 

* 21 



6 



2X COMPUTING DEC 1982/ JAN 1983 




ASP SOFTWARE 



NEW! ZX SPECTRUM TAPE NOW READY! 
NEW! EXPANDED DISC VERSIONS FOR 
APPLE, PET AND SHARP! 



THE 






LEY 



\*V | ||i IftJ 



What are you . . . 
Barbarian or Wizard? 



Choose your character type carefully* * . Barbarians recover quickly 
but i heir magic doesn’t come easily* A Wizard? Slow on the draw and 
slow to mature. ..but live long enough and grow wise enough and your 
lightning bolts are almost unstoppable. . . 

The Valley is n real-time came of adventure and survival. You may choose 
one of five character types to be your personal ‘extension of self to battle and pit 
your wits against a number of monsters. Find treasure, fight a Thunder-Lizard in the 
arid deserts of the Valley, conquer a Kraken in the lakes surrounding the dread 
Temples of Y’Nagioth or cauterise a Wraith in the Black Tower. In fact, live out the 
fantasies you’ve only dared dream about. BUT BEWARE. . .more die than live to tell 
the tale. 

The Valley runs in a 4KK Spectrum (a 1 6K version will be available shordv ) 
and makes full usage of the excellent colour and graphics capability of the machine. 

As you battle your way up the ratings your character can be saved onto tape, to re- 
enter the Valley another day — if you dare! 

Full instructions are included with the game, but if you want more detail on 
the program, a 16 page reprint of the orignal ‘Computing Today’ article is available at 
£1.95 all inc. 

If vou have the courage, the Valley costs only £11.45 all inc. from ASP 
SOFTWARE. 145 Charing Cross Road, London WC2 OEE. 

1 please %et«d me lape(y) 01 The Valley at £ 11 - 4 * per 14 pc .ill inc. 

arid liittnip. kit £ I 95 each. 

t endovr my cheque Penial Order 1 merit at tonal Mi>ne> Order for: (delete if neecvuryi 

£ i Vljiie putable 10 ASP 1 -tdl 
or Debit my Acrat Barchytard 

(delete a* necessary) 

] E* n 1 rn n 1 1 u 

I Plea* uve 8 COCK C API I At.S 

1 NAMElMr MfvMiu) ...... 



ADDRESS 



POSTCODE 



S(f naiurc Dale 









We've seen a number of new delays in the past few months, brings its own problems. It is complex world of registers and 

computers, in the under- El 50 orders for the Spectrum difficult to know which addresses, our BASIC LIFE 

price range, released in the continue to flood into program to buy, and in this program of the last issue has 

past few months. Several Cam her ley. Clive Sinclair says issue reviewer Phil Garratt become a four page machine 

Japanese machines, including that sales of the ZX81 jumped casts his professional eye over code program, and I expand 

a low-price machine which by SGO per cent when he a number of Spectrum the material given on teaching 

appears to be an Apple in all dropped the prrce from packages, including programs your computer to play board 

but appearance and price, are £69.95 to £49.95. with the intriguing titles of games with a couple of 

creating immense interest in So* whether you decide to Meteor Storm. Space Ini r jders programs with full-screen 

the marketplace, and disquiet buy a ZX81 off the shelf right and Great Britain Limited. displays. 

among homegrown computer now, or stand patiently in line Nick Pearce continues to Bubble sorting is discussed 
manufacturers. for a Spectrum, you'll be in delve into the ZX8 1 software along with the use of the 

Commodore have a £99.95 good company. The large explosion, and in this issue Spectrum's ATTR function 

colour machine on the way, number of machines on the looks at Byteman, Namtir There's much more, as 

the £49.95 Bmatone market, a strong national users Raiders and Space Mission, you'll see when you leaf 

computer seems to be a club and many local clubs, and among others. Vou'H find, as through the pages of this 

genuine project which will a large body of good software, well, a review of a program issue, so I suggest you start 

spring fully formed into means the country seems which already seems to have the serious business right now 

Woolies stores shortly, and the almost purpose' built to ensure attained the status of a ZXB1 of making the most of your 

Jupiter Ace, the Forth that buyers of ZX micros will classic', the unique MAZOGS micro with ZX Computing, 
speaking machine from the be helped from every direction from Bug-Byte, We look at 

two key men in the project to to make the most of their hardware add-ons, as well, TIM HARTNELL 

build the Spectrum, is building machines. with an interface to allow your 

up a siteable following. ZX Computing is, of course, ZX8t to be connected to an 

But despite this competition, part of the life support system ordinary punter being (Tim Hartnell, the editor of ZX 

and despite the inevitable fact which has evolved around the highlighted. Computing, is author of a 

that the computer marketplace Sinclair computers and in this In the last issue, we started number of books, and is co- 
is fragmenting, the Sinclair issue we have much to interest several topics which are ordmatot of the National ZX 

computers seem to have a hold you, no matter which Sinclair continued and expanded <n this Users' Club, 44-46 Earls Court 

on the imagination which no machine you have, issue, Toni Baker's series on Road. London W8 6EJ. which 

other machine has acquired. The 'large body of good mastering machine code on acts as an umbrella club to 

Despite immense delivery software' I mentioned earlier the Spectrum gets into the local clubs. I 



Editor Tim Hartnell looks at the 
changes occuring in the low price 
computer market, and previews the 
contents of this bumper issue of zx 

Computing. 
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Happy anniversary 



Musing on 
memory 

Dear ZX Computing. 

At MEMOTECH we were 
naturally very pleased by the 
nice things Tim Langdell had 
to say about us in "RAM. 
SWEET RAM” the review 
of memory packs in your 
Aug Sep issue. It has taken 6 
months — a long time in 
computing — to get the 
review we feel we rightly 
deserve i But it raised a 
number of points in which 
your readers may be 
interested. 

1) Prices, 

Our 1 6K pack now sells at 
£29. 90 including VAT - 5p 
less than Sinclair' At this 
price we only offer £ 1 0 
trade m for a 64 K so the 
discounted price tor the 64K 
is now £69 [including VAT). 

2) is it misleading to caff our 
large pack a 64K? 

Well, it certainly contains 
64K of RAM (and we don't 
know of any S6K chips!) The 
64K of RAM is usabie by any 
Z80 processor that will 
address it Of course the 
ZX81 cannot do that but we 
do know of processors which 
do The point I suppose is 
that MEMOTECH has been 
aiming for maximum forward 
compatibility The 64 K pack 
might for example come to be 
used (with paging and 
modifications) with the 
Spectrum. Another possibility 
is that it could be combined 
with a disc operating system 
tor use with the ZX8 1 And 
so on. 

3) Advantages of buying a 
MEMOPACK 1 6K 

Tim Langdelt writes that all 
1 6K packs use the triple rail 
4116 chips hut in fact the 
MEMOPACK 1 GK uses the 
single raif 5v HM 4816 chips. 
Incidentally, the latest version 
of our 16K pack witi now 
work with either a MEMOPAK 
32K. a Sinclair 1 6K pack or 
another MEMOPAK 1 6K to 
give a total of 32 or 4SK, 

4) What can you do where? 
There are many 
misconceptions floating 
around (some have been 
shared by us) about how 
ZX61 addressing works. As a 
program is entered, it 



dynamically builds up the 
instruction file and array file 
(with the display file tucked in 
between). It is easy to get 
(with a small set of 
instructions! arrays of 45K or 
more with our 64K pack On 
the face of it, however, it 
seems the display file has to 
stay beiow the 32K address 
mark and thus limits the 
instruction file to about 15K; 
but Michael Sims of Monikie, 
nr Dundee, has invented a 
neat dodge to give you up to 
3 1 K of instruction filer 
MEMOTECH in fact gave him 
a free HRG pack for 
discovering his method, 
which is summarised below: 

HOW TO EXPAND YOUR 
INSTRUCTION FILE TO 31 K 
Of INSTRUCTIONS 
A! Instruction tiles can 
expand above the 32K mark 
provided the display file is 
never allowed to straddle 
addresses 32/67/32768 
during input. 

S) The solution is to check 
from time to time the value in 
the VARS variable, as (his lies 
just above the end of the 
display file 

PRINT PEEK 16501 4 266 + 
PEEK 16400, 

Cl When the values of the 
VARS approaches 32767, 
enter a huge line into the 
program, like. 

LET ZERO = 0 + 0 + 0+ 0 
etc 

with about TOO repetitions of 
(+ 0) This will push the 
display file entirely above 
32768. 

D| Check D-FILE to make sure 
that the display now begins 
above 32768: 

PRINT PEEK 16397 * 256 + 
PEEK 16396 

El The new maximum address 
for Instructions will now be 
49151 Going beyond this 
mark would entail hardware 
adaptation. 

F) See chapters 26 28 of the 
Sinclair ZX81 Programming 
Manual lor details of the way 
the system variables work. 

5) Why put a Rolls/Royce 
add-on onto a Mode) T? 

The fact is lots of people do! 
Our order list includes major 
oil companies, county 
councils and the logistics 
controllers of one of the 
largest air forces in the world. 
The ZX81 is not just for 
home and hobbies; it is not 
just for smell businesses; it s 
used whenever someone in 
industry is in a tight spot and 
the systems department is 
too busy, too remote or too 
centralised. 

David Jay. Memotech 



Dear ZX Computing, 
l just had to let you know 
that today is my 3 month 
anniversary yes 3 whole 
months since l placed a 
telephone order with Sinclair 
Research for a 46K 
Spectrum. In the "early 
days” I was offered varying 
reasons for the delay, and 
now Sinclair Research inform 
me delivery could be a further 
"anything up to four weeks, 
sir”!!! 

I offer no prizes for 
guessing how i feel about 
that situation. 

I have always had a great 
deal of respect for Sinclair 



Dear ZX Computing, 
l am amazed that you should 
publish the 'hints'n'things' 
from James Higgs. I should 
not connect your Sinclair to a 
hifi system. The computer is 
designed to detect and 
decode the low voltage signal 
produced by the average 
portable tape recorder, 

Feeding in the more 
powerful signals from a hifi 
deck will, more than likely, 
ruin the computer. 

His second tip is aiso 
precarious. If switching off a 
lamp near the set produces a 
radio signal Of sufficient 
power to affect the computer, 
it is most likely that severe 
arcing is taking place in the 
switch. The switch is 
dangerous and should be 
replaced, 

Victor Wilson, Wigston 

Thanks for your comments, 
especially on the tatter point , 

/ am not sura about your first 
claim, however, i have - 
despite advice to the contrary 
from Sinclair — always 
loaded my ZXSO from my 
music centra. It is tha only 
recorder powerful enough to 
actually get it to load. The 





No, no, no 



Funny people, 
these 

computerists 



Dear ZX Computing, 

I live on my own. so 
sometimes I only have my 
ZX81 lor company. At first, I 
used to enjoy talking to the 
computer, but now I am 
worried since our relationship 
has become deeper and 
dee per- 
is there any danger of little 
ZXSI's appearing? If (here is. 
do t see a doctor or an 
electronics engineer? 

I have been taking the usual 
precautions, such as 
switching off the power 
before going to bed at night. 



Research - an example of 
"the better side of British 
industry”; that respect 
diminishes daily. 

I remain a firm believer in 
the Spectrum and the thought 
of the Micro Drive keeps my 
order with Sinclair - for the 
moment. 

However, I would like to 
offer one warning to Sinclair, 
if I may be so bold Japanese 
industry has shown its 
abilities in both our motor 
cycle and motor car markets. 
It will not be very long before 
they enter our home 
computer market, and if the 
pest performance in terms of 
delivery and back up service 
to the consumer are not 
greatly improved upon by 
Sinclair Research, I believe 
they will very quickly become 
an example of the "best 
forgotten side of British 
industry”. 



P E Bio* ham. 
East Leake 
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computer is stilt working, two 
and a half \ rears later, and it 
does not seem to have been 
harmed. I use a hefty semi- 
portable recorder, at three 
quarters of maximum volume 
labour enough to fiti a football 
stadium j to get a reliable toad 
on my Spectrum / guess the 
output of that it pretty close 

to the output from a hifi 
System Again, the Spectrum 
appears to be working , and / 
have no problems with 
hading. T.ff. 




Business hints 

Congratulations on the moat 
recent issue. This has the 
making of the best ZX 81 
Mag. to date, in that it gets 
away from the interminable 
games and into more practical 
uses 

As a small business first 
time user, with only a 
beginners course behind me. I 
find the time to delve deeper 
somewhat limited by the 
plethora of paperwork, which 
I hope the computer will 
eventually do something 
about- Thus any short cuts 
via your magazine will be 
greatly appreciated 

A couple of aspects which 
may be of use to some 
readers: 

1 . Having fitted a d'k 
keyboard; unlike most of the 
keyboard illustrations, I have 
filed a slot on the right hand 
side of the board and taken 
the strap out sideways, thus 
still allowing the Sinclair 
keyboard to be used either for 
games or dual instruction 
purposes, 

2. In purchasing 1 metre 
Taping Leads (allowing the 
Tape Recorder to be placed 
on the floor when not actually 
in use), I obtained 2 3.5mm 
leads with different size 
mouldings: this ensures tht 
the leads do not gat crossed. 

Many thanks for ZX 
Computing. Hope you can 
keep up the quality, 

C Flog dell. Brandon 

Thanks for the eommonts, 
we're doing our best to keep 
up the standard 




Club roundup 



Dear ZX Computing, 

With interest in 2X61 and 
Spectrum computing running 
so high, it seems to me a 
shame that the Thames 
Valley area, (Slough, Reading, 
Windsor. Bracknell) does not 
have an active user group. I 
propose to start a group 
where enthusiasts can swap 
ideas, advica. programs etc, 
and would be pleased to hear 
from any of your readers who 
are interested in meeting 
other users on a regular basis. 
If anyone would like to 
contact me. my telephone 
number (evenings and 
weekends) is Maidenhead 
(06281 21107. 

Richard Shepherd 

Dear ZX Computing. 

I'd be pleased if you could 
include the following 
information in your magazine 

2X-AID, a Sinclair Users 
Club, meets the 1 st and 3rd 
Thursdays in the month (7.15 
to 9 -45pm) at a local church 
hall. Members are invited 
from the Walsall and West 
Bromwich areas. For further 
information contact Conrad 
Roe. Walsall 25465 after 
6pm or write enclosing SAL 
please, to 25 Cherry Tree 
Ave. Walsall, WS5 4LH We 
are in the happy position of 
having a meeting room with 
both 13 amp sockets and 
heating for the Winter. At 
present we are 1 8 members 
but growing day by day. 

My wife can put up with 
my correspondence and 
telephone calls now that 
meetings are away from our 
cramped Dining Room. 

The dub cetera for 
beginners and the more 
experienced members alike, 
and we try programs, 
compare notes, share 
problems, give advice; we 
have plans for competitions, 
machine code courses and 
hardware projects; we have 
started to obtain concessions 
for shows and products, and 
maintain a Software and 
Hardware folder. 

Corned Roe 




Obviously, if only 1 K of 
RAM is available, the full 
display file leaves little space 
for programs, but the 
procedure above may be of 
use to users with 1 or 2K 
expansion RAM fitted. 

Anthony Walton, Bum. Selby 




When is 1 6K not? ’Sabature' replies 



Dear ZX Computing, 
Congratulations on your 
magazine, which is a much 
better-balanced publication 
than all the 'yet another 
1001 games which won t 
run' at present on the market. 
You have, so far, presented a 
balanced range of game 
programs, ‘utility routines’ 
and other, more theoretical 
articles. May I suggest, 
though, that program 
contributors give some 
estimate of the actual 
memory usage of their 
programs, for those I such as 
myself) who have available 
RAM greeter then IK but less 
then 16K. 

Many of your so- called 
"16K programs" wilt in fact 
run in less than 1 6K {Dragons 
Gold in the Aug/Sept issue, 
for instance, just fits into 3KI 
PRINT PEEK 16396 + 256 
PEEK 16397 - 16609 gives 
the length of the program, 
without, of course, taking 
into account memory used by 
variables and the display file, 

1 should also be grateful if 
you can pass on the following 
useful piece of information:: 

As is well-known, if 
available RAM is less then 
3 'A K, the display file is not 
futl-sired, causing some 
spectacular crashes if values 
are POKEd into the display 
file. Perhaps nol so well- 
known though, Is the feet 
that, after initialisation, the 
only function of the system 
variable RAMTOP is to 
determine the status of the 
display file If RAMTOP is set 
to greater than 3%K, 
therefore, the computer 
always produces a padded- 
out" display file The 
statement POKE 16389, 77 
will ensure this. POKE 
16389. 76 lor less, minimum 
67) undoes this. 



Dear ZX Computing, 

Firstly, well done on a good 
publication. 

Secondly, concerning your 
reviews of STARTRECK. 

The bug in the photon 
torpedo routine of the 
Macronics game (they market 
it for me I should have been 
removed from sale tapes 
soma time ago For readers 
who have the bug. it is Cured 
by adding the line 5085 LET 
K9 « K9 - 1, 

Phil Garratt is correct that a 
’Sabature' got to the 
program. 



V Vaughan, 

J W V Software. Strood. 




Dear ZX Computing, 

You may be interested in two 
cures which I have found for 
two major problems that I 
have been experiencing, i.e. 
firstly to stop my 16K RAM 
peck "crashing" — all J have 
done is unscrewed the 4 
screws of its casing, which 
allows the casing to come 
away In two helves, and with 
the casing removed and the 
two inside circuit boards bent 
slightly further apart than the 
position in which they are 
held when fitted inside the 
casing — this has completely 
eliminated any further 
crashing*. regardless of how 
long the computer is used for. 

The other problem is that of 
LOADING the cure was 
simply to move my television 
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sat as far away as possible 
from both the ZX8 1 and my 
cassette player and then to 
completely turn the T V. set 
around whilst SAVING or 
LOADING: thus, with the 
set's back towards, and at a 
distance from my cassette 
player, there are no further 
problems. 

A P Gower 
Thorpe Bay, Essex 



be remembered as s 
production engineer. 

I have been waiting, 

{despite several phone calls), 
for my Spectrum for over 7 
weeks as against the claim 
for delivery of 28 days. I 
have been assured that my 
cheque has not been cashed 
but put into a so-called 
customer account where 
upon it will be cashed on 
dispatch of my order. 
However, this account is no 
doubt earning interest and if 
one considers the Size of its 
balance it appears to me that 
Uncle' Clive has. whai 
amounts to a free deposit 
acount. Come on Clive, sort it 
out. 





More anniversaries 

Dear ZX Computing, 

Having a high regard tor Clive 
Sinclair's design skills, I 
would (ike to enthuse over his 
Spectrum — but eleven 
weeks attar ordering one 1 stilt 
haven't even got a delivery 
date! The advertisement in 
the current issue of ZX 
Computing is therefore 
particularly ironic. I am sure 
that this is a larger problem 
than Sinclair would care to 
admit When will his company 
match design skill and 
marketing claims with 
production? Would it make 
more sense to postpone 
marketing announcements 
until orders can be met? It's 
almost enough to drive me to 
a VIC 201 



A Wiater. London, N 1 0 



t rang Sinclair Research m the 
second week of October 
regarding Spectrum deliveries, 
and was told that — at that 
stage — Spectrum deliveries 
were JO weeks fl6Kl and 72 
weeks plus (48Ki, but now 
that the company had decided 
to have units constructed by a 
second firm (£Mll, the delivery 
period was expected to come 
down rapidly. He said those 
actually ordering in the second 
week of October could expect 
delivery within six weeks, as 
the initial flood of orders had 
been aft sent out , and by early 
November deliveries should be 
dose to the 28 day period 
promised in the advertise 




The 10,000th 
prime 



Ian Black, Darlington 

And more 

Dear ZX Computing, 

After purchasing ZX 
Computing last month I have 
to agree with you that it is 
not only the biggest magazine 
for the Sinclair user but also 
by far the best. 

However I would like to 
criticise Sinclair, and anybody 
awaiting delivery of a 
Spectrum will no doubt be 
inclined to agree. Whilst Clive 
Sinclair is hailed as the man 
who brought personal 
computing to the man on the 
street, I doubt whether he will 



Dear ZX Computing, 

May I begin by saying that 
you are the best magazine on 
the market for the Sinclair 
owner? 

Your story "Getting 
primed" prompted me to find 
the ten thousandth prime 1 
had a prime generator 
program I better, in my 
biassed opinion, than yours!) 
which I modified to count as 
it want; it is called PRIMES 
AD NAUSEAM". 

It runs in FAST and you use 
BREAK and CONT to see 
what is going on. You could 
use it in SLOW but not, 
perhaps, if you aspect to live 
for the usual three- score 
years and ten . , , 



Be that as it may, I cheated 
by using the figures in your 
story and substituting them in 
lines 30 and 32. Like you I 
was concerned about the 
heat which builds up ("Buy a 
Sinclair and fry eggs while 
you compute"! so every so 
often 1 stopped it, and 
substituted the highest 
numbers I'd so far reached 
when re- starting, 

It took about three hours to 
find Prime 10,000 which is 
104.683, 

Another program I've 
written, ' PRIME FINDER", 
tells you Whether or not e 
number is prime. I ran 
104.683 into it, not without 
some trepidation, and it 
confirmed the prime- ess lif 
that’s the word) in about sis 
seconds 

Once again, well done, and 
may there be many more 
issues to come. 

Andrew Turek, 

London, NW1 1 

May I point out that it is not 
compulsory to start letters 
saying that ZX Computing is 
the best computing magazine 
for Sinclair owners in the 
country? However, although 
it is not compulsory, it helps 
sooth staff members with 
feelings of insecurity and 
inferiority (such as Tim Hi and 
certainly increases the chance 
that wall print your latter 1 




More pigs 

Dear ZX Computing. 

After studying the pig Latin 
program which appeared in 
the second issue of your 
magazine. I wrote the 
enclosed program which 
converts pig- Latin to English. 
It runs comfortably on a IX 
2X81 By the way, great 
mag Keep it up. 

*4 rmmf vr,i(*M#kiird rfj* 

mmt Fhtlft h Tfl 1TW 
*C MHMT 
14 #HM1 Ai 
#4 * At i tmih i-TOr 

*4 Lll tl 'Al .TCMJ4 11 
140 UT At - Al lMh*i 1 -fti 
tig «HMT A I 
no egro to 



Alexander Rogers, Radlatt 
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Wobble, wobble 



Dear ZX Computing, 
l i«ad in your magazine 
another letter on the problem 
of Sinclair RAM packs and 
program crashes. 

The reason I am writing is 
to suggest that nothing needs 
to be done to the 2X81 and 
RAM pack, except to raise 
the 81 off the operating 
surface by 1/8-3/16" or so 
(on a piece of hardboatd. for 
example), leaving the pack 
'Heating free', held only by 
the edge connector 

The above method cures 
the problem by removing the 
differential movement 
between the 2X81 and the 
RAM pack, which occurs 
when both ere on the same 
flat surface, and the ZX31 
keyboard is operated. The 
pressure pushes the computer 
down on its rubber feet, but 
the RAM pack has solid 
footings, and cannot 
accommodate the movement. 
The result is a momentary 
break on one or more 
contacts of the edge- 
connector and operator 
frustration. 

V J Ludlow. Weston-super- 
Mare 




Manual mistakes 



Dear ZX Computing, 

Have you noticed that CHRS 
7 and 136 are primed as the 
same character in the Sinclair 
manual? Also, the graphic 
character on key 3 is 
missing? The missing 
character has the code 135, 



Mark Colson. Harncastle 
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PROGRAMMING YOUR 
ZX SPECTRUM 

Tim Hartnell and Dilwyn Jones 



Mora than TOO routines and programs. 230 pages, and value 
for every Spectrum user Learn how to make the most of 
user- defined graphics [with a Pacmandike program, 
DOTMANI. sound, colour, and such commands as ATTR, 
SCREENS and BRIGHT. From the co-ordinator of the National 
ZX Users' Club. Tim Hartnell. Just C695- 



THE SPECTRUM 
SOFTWARE LIBRARY 

60 GAMES AND APPLICATIONS FOR THE 
ZX SPECTRUM! 

By David Harwood 



Arcade games, intelligent board games, brain games and 
utility programs. They’re all here in this massive collection of 
60 tested programs for The Spectrum, compiled by Interface 
columnist David Harwood Just £4.95. 




Make the most of your Spectrum, with these 
acclaimed books from the experts! 



Interface, 

Dept. ZC 

44-46 Earls Court Road. London, WS 6EJ 
Please send me: 

I 1 PROGRAMMING YOUR 2X SPECTRUM -£6 95 

( J THE SPECTRUM SOFTWARE LIBRARY- £4 95 

( ) A sample issue of INTERFACE, the monthly magazine 

published by the National ZX Users' Club-fl.00 

I enclose C 

Name k> ■■ ..w. + .fj >4.> I-PI ■ (HP* >Ev>l4«l 

Address M I - * + M + * *-■« + - HU fHWMI H RTrntii<B h9 feti m iti im a-rsa a + fi i a ■ rriifli 9 fid a biflri mmn mmm ha a ra t a aa 



‘P#Pf19 WMht*P HIBs B + B M B4afii in i 
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ZX81 programs often run, 
just as they are, when 
typed into a Spectrum. A 
But usually the effort (m 
of adding a little 
colour and sound JPO 1 
is worthwhile. # j*' 1 

For this article, Tim Hartnell the Spectrum, If. , 

wrote a 2X91 'car driving’ pro You might tike to MmSl j| . 

gram in which you use the " Z" run Tims versions first. Hf. | , 

and (V/l keys to drive it down 3 snd th^n work out ; i&h 

t wisting. turning 1 rack ; and then your own yariat ions. 

decided to convert the game for jHH| 

10 REK ROAD RUNNER 
2© LET T~© 

30 LET R = 10 
4.0 LET X = 13 

50 LET Y*12 OFM 

55 LET Ks INT (RND^2J Ri .Sr 

rmSV«Ei"“"-‘ ,Ui nND B>1, + ,K =‘ a || jsF ■ 

70 PRINT RT Y , x-l; “U” ix \ 

80 SCROLL 2* 7 It 

90 PRINT TRB R,"B'YTR6 «+5;'«' Si r| T 

95 PRINT RT Y + l,X-i; i% t|y 

IS© IF PEEK (PEEK 16390+PEEK IE LET 

399*256J *12© THEN GOTO 140 
110 LET X=X- tlHKEYJn-Z- RND X>2 > REM 

} ♦ ( INKEY|="M" RND X<323 x * v 

120 LET T ~T + 1 1 1 ,tj ppjtf 

130 GOTO S5 pp in 

140 PRINT RT Y ,X-l; **U" » filfi-"*" 

15 0 PRINT RT 6 , 3 ; ' TCt^PPlN 






If, ;i ^ 

itfti&J 



10 REM RORD RUNNER 
20 LET 0=0 
3 3 LET T-O 
4 ,© GO- SUE 2 50 
50 LET R=10 

60 LET x*13 

70 LET Yale 

S3 LET K - INT V RND > - > 

90 LET R=rt-tKsl RND R l.t+lK-0 
-■I R . 24.. 

33 REM NEXT LINE CONTAINS R 
GRAPHIC C hC DOES 203 
j_ 1 3 FR INT RT Y , X - 1 ; INK 1 ; 1 # " 
.103 PRINT RT 23,R; INK 2,"*";TR 

“ 130 &R INT 

140 POKE 23692,-1 PRINT 

153 PRINT INK 6; PAPER 2, RT 0,1 

£ " SCORE IS " ;T;" 

160 IF - Sl KEEN $ t Y + I , X - 1 J = 1 it ,f Th 
EM GO TO 200 

17 0 LET X = '■ -!TMKEY$-"Z ,J J f IIWKEV 

ISO LET T =T * 1 
190 GO TO 30 

2 00 PRINT RT Y , — 1 INK i : ¥'* 
210 PRINT RT 6.6; FLASH 1, BRIO 
ht i," You have cr»*htdf ( 

220 PRINT RT 8,10; FLASH X, BRI 
GAT 2; INK RND * 7 , PAPER 9; " YOl 

j- ■" 0 JT ^ ^ ■ "jp - *< 

2 30 SEEP , Ol , RND *20 -RND *20 
240 GO TO 210 
ISO FOR 0=0 TO 7 
280 READ Z 

3^0 POKE USR "C"*w',Z 
ISO NEXT wi 
290 RETURN 

300 ORTR BIN O011O110. BIN OOllL 
110. BIN 0O1 112110 , DIN 0O010100,E 
IN OOlll 1 1 IO , BIN OOl IOI 10, SIN 0D 
Oil IOO , 0 



1.1 + IK =0 



160 PRINT RT £,12, "YOU SCOT EL 
; T 

170 PRINT RT 6,5; "YOU HflUE CRP 
HED” 

180 GOTO 150 

SCORE IS £ 

* 

# 

I 

y o u have crss h E>j 1 * 

II 

You s c c r * o 9 

¥ 

* * * 

* * * 

** * 

* * 



^ » 

BRIC 



G AT 
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SOFTWARE 






This program 

has decided that 
although the 
English language 
does not exist, 
some of its rules do. 



320 let XaC-37 
330 NeXT I 

34-3 IF INKEY $ = " '* THEN GOTO 34-0 

345 CL5 

350 GOTO 26S 

A poetry ' Y&rsion of tho program 

3 REM POETRY" UEPSICN 
10 f>Irl fit 1 . 26 .23) 

2 3 Or- I A* t i J b ”TN IRSHM’3 * c; P JMU 
T ,‘RMUXVZ" 

as let ft* ia> = EAoiu 
3© LET At (3J = ETRGJS-l 
35 LET R*<4)=A$(3) 

At- LET A$ 15 ) =• ETfi N R SF -rv EJD? JKL 



?*5 LET R*<4)=R*(3> 

At l£T A$ (51 =' CTflNaSh ivcC. 

.jU'JiJXYZ" 

SO LET Ui 

5© LET fit<7) - ' EAOI5-L* 

-?0 LET fi$(6) =Ht(c- 

60 LET ft*i9)s "TEC NP t "• GDC i 



Using these rules, the computer 
tries to invent English words, 
and manages to do so surpris- 
ingly often. Around seven per 
cent of the output of this pro- 
gram written by Paul Holmes 
— should be real words. The 
ZX81 uses knowledge of the 
frequency of occurence of cer- 
tain letters in words in English to 



dictate how often the letters are 
used in creating randomly 
generated words. 

If you leave this program run 
nmg for a million years it may 
well write the Gettysbury Ad- 
dress ("Three score and seven 
years ago our fathers 
founded * , '), 



5© LET fij < 7> ="EfiOI: 
70 LET R$ =*£<£:■ 

60 LET AS (9) ="-TEOrf? 

"•S'JL'WXYZ" 

90 LET fiSU0J =A* -- 

100 LET A* i l l ) =Hi L- 
110 LET RS (12> =R* l£) 
LET A* t 1,3 ' shl ■ _ 
130 lET hii ■ i4) =H5 L 
I*i0 LET AS < IS) = "TRCf 
-.iLPC'UUUXYZ'" 

150 LET fiS(16>=fiSi£J 
inputrT fit ( 17) *** U ** 
170 LET RJ U£) =fiSt£) 



R 1 .14) 
HI ( IS) 



= h a f f 

= ■ 1 TflCfl I “ 5H" GS C Qri- 



I^eULET 



PROGRAM LISTING 



;.c DIM Ht 
20 LET A£ 
OUfiUWXVZ’’ 

25 LET A* 
30 LET P4 
35 LET fi$ 

<e let fit 

pouyuxvz" 

50 LET 
60 LET Rfc 
70 LET R* 
8© i_ET R 1 
PRUUUXYZ" 

9£ LET A<* 
ace let fi$ 

liB LET fif 
120 LET fil 
130 LET fiS 
140 LET AS 
UlPGUUUXYZ'" 
IS© LET AS 
160 LET RS 
170 LET A* 
18© LET AS 
19© LET Hi 
20© LET R* 
21© LET A$ 
22© LET RS 
240 LET At 
250 LET RS 
260 LET AS 
265 LET L = 
*1) J 

BTC LET X = 
280 FOP. I- 
29© PRINT i 
300 LET C=J 
NT rRND*2 3T 
310 IF C-® 



(26, 23) 

; 1) f’TNIfiSHtlGBCCrh'K.LP 

<£> =’ EROXU" 

13 ) s"ETflOI5HU" 

(4) -AS (3) 

5) -‘‘ETRNRSHHGSCOFJKL 

i.6i -AS i 2.' 

( 7> s'^fiOISHLl" 

Sf) i"TEONRSMM0eCDF JKL 

i 10) =A* (2 ) 
f X 1 > =P$ (3) 

< XB) =*A$ f £ ) 

( 13) -fi!M2) 

(14.) =AS <2* 

t 15) - "TflON IRSHMGBCDFK 



( 16) =fl!> <2) 

( 17) = "U" 

t 18) =RS <a ■ 

( 19) = “ EAQ IHU ” 
(20) =fi$ <2> 

(£1 > = AO" 

(22) =fi| (2) 

123) -AS (2) 

(24) =** (2> 

(25) -AS (2) 

1263 =fit ( £ j 

INI (3+RND*XNT 



170 
160 
190 
280 
21© 
220 
240 
25© 
260 
262 
265 
+ 1)1 
27© 
275 
*77 



LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

FOR 

LET 

LET 



AS ( 19) ="EA0IMI 
PS (20) S fi( (2i 
&?i : 2l(= AO 
AS (3£> =A* ' 2 r 
Hi (23; = A£ i2> 
fi$ 124) -A* (3) 

AS (25) =AS C2.‘ 

A S ( 26 > -A S' c' 



6-1 TO 
L = I NT 



27© LET X=INT (RND 
275 SCROLL 
277 FOP Hsl IQ PNC 
280 FOP 1=1 TO L 
29© PRINT CHRS t X + 
300 LET C=CODE fi|( 
NT (RND#a3) +1M) 

310 IF C-O THEN GO 
320 LET XsC-37 
3 3 OHN E VT I 
33 2 IF L<& THEN L£ 
C#2)-INT <RND*2) 

335 PRINT " 

336 NEXT H 

337 IF PNC' >.8 THEN 
340 NEXT G 

35© GOTO 162 

Part of the output 



IOC 

(3+ftNOtINt 
(RND *26 tIj 






PNDi5t2 

L 

(X +37) 

\ INT 

GOTO 30© 



PND * I 



LET L =i_ + INT ( RN 



SCROLL 



INT <RND*26+1) 
1 TO L 

CHPS (X+37) , 
CODE PS tX r < INT 
+ 1 W ) 

THEN GOTO 300 



^40*4 



7 t RND » I 



RISC 


rop 


AMR 






DEff 


SLAB A 


L 


TOO 


LOT 


CTftKfi 




UOT I 


DEE 


HACR 


Ti 


NEFAIT 


NIT 


HAT 


tt 


REE 


HU A 


INRX 


C( 


HUBH 


RERfl 


XID 


lH 

ni 


6 IE 


TEGO 


SOM 


Uf 


TIMOR 


PEAGH 


SITE 


m 


VIE 


LIEF 


LUOO 




OEC 


MtJfi 


SEX 


fa 


BATLI 


IEB 


PIG 


i n 


©IT 


CET 


2EXE 




PIH 


NIO 


ZOT 




OGI 


5 AT 


ZOGAN 




RAC 


UftRIE 


BED 




IES 


TEM 


VAN 




KITE 


SHAG 


FEME 


R 


L IQ 


KOR 


B A URN 


F 


SAHETA 


HEM I 


r AHF 




K AS IT A 


LUO 


DT AC 




LU 




MAC 


5 
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Stretching your 
Spectrum 

Dilwyn Jones, who has written several articles on 

making the most of the ZX81 , now turns his 

attention to the Spectrum. This article will show 

you how to get the best out of your Spectrum. 







N£> + X 



(Rist 



Screen tricks 

Enter and run this program. 
What does it do? 



10 DIM i $ f?D<t > 

sc pr i nt st p n , ft w d * r -. x , :.hr$ 

l RND *22 3 t 3 3 ? 

30 PRINT fiT 0 , 0 .. Ol’ER X, INUER 

3E 'X r i S 

40 GO TO 2D 



About twice a second within a string of spaces, so it 
something is printed on the can provide a true screen mver- 
screen, then the entire screen is sion very quickly. This works 
inverted. Who needs machine well in black and white, but it is 
code? Actually it 1 s done by prin easy to modify for colour by ad- 
ting a screenful of spaces OVER ding local PAPER, INK . FLASH 
the entire screen in INVERSE and BRIGHT controls with an 8 
which has the effect of causing parameter each (to prevent 
everything that was white on gtobal colour parameters etc. to 
the screen to turn black and pfay havoc under some cir- 
everything that was black to cumstances). All this does is en- 
lum white: normally you would sure that the same attributes are 
expect OVER to use its EXOR maintained, but that INVERSE 1 
action to erase some parts, but is effected 
there isn't anything to EXOR 



10 DIN 

15 FOR i=l TO SO 

20 PRINT RT ,RND *31: X MK 

A NO * 7 PAPER RND *7 FLASH PND J C 
HP* iRND*223+3£) 

25 NEXT 

3D PR INT IN UERS E 1 ,:flT © „ P UE 

ft 1 , PAPER 6 ; INK S, BRIGHT B; F 
i_RSH Sj i $ 



The same idea can be used to random characters on the 
turn all text and graphics on the screen in random INK and 
screen a particular colour bv PAPER colours, for demo j >stra= 
omitting the INVERSE t state don, thenchanges all characters 
merit [or specifying INVERSE Ol to black and while keeping 
and specifying an INK colour brightness, flashing and paper 
rather than leaving it INK 8 For attributes the same: 
instance, this program writes 



10 DIM i S f*704) 

15 FOR i =1 TO 50 

20 PRINT RT RNl> t RNL> *33 < J.N.K 
RND* 7 , PAPER RND *7 , BRIGHT RND; 
FLASH RND ; CHR$ f RND^-SSD 
25 NEXT i 

30 PRINT AT 0 , 0 ; Ov'iLH 1 PAPER 
6 , INK 8 ; BRIGHT 3 f PLASH 0 ; i * 



You may have noticed that mon problem. Problem? No! 
some INKs and PAPERs come Just specify INK 9- You can now 
out the same after the random read everything, 
printing in line 20, This is a com- 



1© DIM 15 17043 
IS FOR i TO 50 

2 © PRINT PT RND *20 , RND *31 INK 
RND * 7 , PAPER RNP *7 ; BRIGHT RND; 
FLASH RMD;CHR$ CRND* 22 £+ 32 ) 

25 NEXT i 

3 © PRINT fiT 0 ,, 0 .‘ OVER 1 PAPER 
©; INK p; BRIGHT S; FLASH 3 ; i 5 



We can do the same to the in this colour on the screen may 
PAPER. By specifying the paper appear to vanish as, say. green 
colour, and leaving all other at text on green paper is not ail that 
tributes the same, the entire easy to read! This example 
background colour can be draws random characters with 
changed without disturbing random attributes, then sets the 
anything on the screen or using entire background to yellow. 
CLS. Note that anything written 



10 DIM i $ 1704 J 
15 FDR i -1 TD 30 

20 PRINT AT RNO *20 , AND * 31 , INK 
RND* 7 , PAPER RND * 7 ., BRIGHT RND., 
FLASH RNC-: CHR$ £ RND *223 +>32 J 
25 NEXT i 

30 PRINT AT 0 . 0 ; OVER 1 , PAPER 
E; INK BRIGHT 3 * FLASH S; i S 



You get an interesting effect or FLASH 1 (ie extra bright or 
with any yellow area that has a flashing) to highlight them, then 
BRIGHT attribute of 1 with the after they had been acted upon 
above program. If you had pro- you wished to cancel them; et 



vided user prompts in BRIGHT f voifa . . 
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PROGRAMMING SKILLS 



to turn oft bright spots 



10 DIM i $ i 704 1 
15 POP i =j TO 50 

&0 PRINT AT RND*20 ,RNC'*33_ INK 
fiND#7, PAPER RND*7. 5RIGHT RND 
FLRSH FNP ; CHRJ (AMD* SSS + .?£?? 

25 NEXT i 

30 PRINT f)T Q 0. Ov-EP 1. =RP£R 

5; INK 0., BRIGHT 3 FLRSH ©:j$ 



fo rum oj 7 flashing. 



10 DIM i $ (70 4 > 

15 FOR i=l TO 50 

20 PRINT HT RNT <20, R.',T s 31 INK 
RNt> t7j PftPER RND*7; ©RIGHT RND; 
FLRSH RND; CHRJ C RND *223 +32} 

25 NEXT i 

30 PRINT RT 0,0; OVER 1; PAPER 
S; INK S; BRIGHT Oj FLRSH 8 ., i $ 



Note that in alt the above ex slow, first draw it The normal 
amptes, the "screen tricks" are wav in the same INK colour as 
all accomplished in one linef the PAPER colour so that its in- 
Femember: The answer to the visible, then use the above 
ultimate question of life, the technique to change the shape's 
universe and everything is a str colour so that it instantaneously 
rng of 704 spaces printed OVER (well, a fraction of a second! 
1 over the entire screen with col- becomes visible. Try this pro 

our 8' si gram which draws 4 concentric 

This technique opens up an circles in magenta on a yellow 
interesting possibility - if you background. The drawing pro 
want to draw a complex shape cess takes about four seconds, 
which would normally be very 



5 IMK 3, PBPER 3 . 

10 DIM i $(70U 

15 FOR i=10 TO 70 STEP 20 

2L- CXtfULE 12 3 ; 

'25 NEXT * 



This program initially draws the seem to be drawn almost im- 
cifcles in yellow on a yellow mediately. In practice, you r d be 
background, then after drawing able to disguise the delev in a 
changes the colour of the circles program so that drawing ap- 
to magenta on yellow. You have peered instantaneous, or the 
to stare at a blank yellow screen shape would be built up over a 
for a couple of seconds, but long time then quickly displayed 
when they appear, the circles when required. 



10 D I hi i $ C704.S 
15 FOR i=10 TO 70 STEP 20 
SO CIRCLE I£0.G0„i 
£5 NEXT i 

30 PRINT RT 0,0; INK 3; OUER 1 

; ) j 



Variable 23658 has SIT 3 set to 
indicate CAPS LOCK ON, a sim 
pie POKE 23658.8 will switch 
on CAPS LOCK and POKE 
23658,0 will turn it off again. 
Care is necessary when POKE' 
ing into this system variable 
since it controls other facilities 
as well, e g. BIT 6 controls 
OVER For fun, plug in your prin - 
tr and enter this; 

POKE 23658,2 



This is only the bare bones of an 
idea: using an overprinted String 
of spaces to control the display 
attributes without affecting the 
picture is a powerful, fast pro 
gramming tool. 

To allow the spec- 
trum to switch 
off /on the caps 
lock 

Since the FLAGS2 System 



Don't worry; you won't break it 
or waste paper, although you 
will wake it up. However, back 
to the point, The facility to POKE 
the caps lock on and off may be 
useful in programs which require 
the operator to press certain 
keys — normally some law 
somewhere would say that if 
you'd arranged for a Y oi N 
answer for yes or no, the CAPS 
LOCK would be off and you'd 
press y or n, just to confuse mat- 
ters. This is how it could be used 
to detect capitals for a Y or N 
(Yes or No! response: 



1000 PRINT "Do you want 
another game I Y or N)?" 
1010 POKE 23656.8 
1020 IF INKEYS = "Y” 
THEN RUN 

1030 IF INKEYS = "N" 

THEN STOP 

1040 GOTO 1020 



Address 23658 would normally 
have a value of 0 but it may be 
wise to check if you re using 
OVER etc, in a program and en 
sure that you only affect BIT 3. 



Matching up print 
and plot co- 
ordinates 

Suppose you wanted to PRINT A T Y,X, 




The PLOT co-ordinates cor 
responding to the four corners 1 
to 4 of character cell Y,X (shad 
ed m above diagram i would be in 
PLOT X,Y format 

■ 

(1) X*B, (21 -Y)*B + 7 
12) X*e + 7, (21YM8 + 7 



13) X*S,f21Y|*8 
|4) X*8 + 7f2lY|*8 

From these you should be able to 
work out the positions of all pix- 
els within the print position 
should you require to draw a line 
through a known print position, 



Lower screen 
attributes 

Normally you cannot change the 
attributes of the lower screen, 
except for the PAPER colour, 
which follows the border colour . 



Would you like a green report 
code and cursor? Neither would 
I, but it can be done. System 
variable 23624 contains the at- 
tributes used for the lower 
screen and the border colour. 



BIT 



7 


6 


5 


4 


3 


2 


1 


0 



















A 

FLASH 

LOWER 

SCREEN 



BORDER 
COLOUR 
ALSO LOWER 
SCREEN 
PAPER 



LOWER 
SCREEN INK 



LOWER 

SCREEN 

BRIGHT 



Hare is a diagram to show the 
function of each btt of this system 
vanahte, catted 80RDCR 
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M warn 




"N" 



1 normally 
n may be 
ire using 
ti and en- 
act BIT 3 



*8 

be able id 
of air pot- 
position 
raw a line * 
position. 



jn report 

ier would 

System 
Tithe at- 
ie lower 
colour 




1 

INK 



By poke mg various values into 
this system variable you could 
achieve, say, a flashing black 
and white lower screen or a 
white tower screen that stands 
out brighter than the rest of the 
white screen for INPUTS etc. Try 
these two with a white screen 
I PAPER 7:CLS> 

POKE 23624, SIN 10111000 

(1841 

POKE 23624 BIN 0111 1000 

n 20> 

you cannot normally get this ef 
feet with INPUT statements, as 
colour controls etc. only affect 
the prompt string. Changing 
BORDER colour affects this: for 
instance lower screen INK [be- 
ing automatically" 9) would 
revert to either white or black to 
ensure maximum contrast so 
that anything typed in the lower 
screen can be read easily. 

Pause and 
FOR /NEXT loops 

There is normally no problem 
with using PAUSE on the Spec 
trum But where a fixed delay is 
required, PAUSE may cause pro- 
blems PAUSE is cut short by a 
keypress so if you held your 
finger on a key all PAUSES 
would never occur. This pro- 
blem can be alleviated by the use 
of FQR-NEXT loops as delay 
loops To achieve a delay of 1 
second lapproximatly) use 

FORA - 1 TO220 NEXT A 

Non-deietable 
program lines 

Wouldn't it be nice to insert a 
line like 

1 0 REM !C I FRED BLOGGS 
1982 

into your program, knowing it 
couldn't be edited out and 
prevent other people copying 
that program without your 
author credit? Deleting the 

1 LE- 

PL'KE 5 .0 

2 REH £) FCEd 



above line is easy: just type 1 D 
followed by ENTER and the line 
has been deleted in the normal 
way. What is needed is a 
method of inserting lines into a 
listing which are very difficult if 
not impassible to delete. Part 
one of the answer is that if you 
manage to get a line numbered 
O into a listing it cannot be 
deleted ir* any of the normal 
ways since line number 0 is 
normally associated with direct 
commands leg enter the 
command PRINT without a line 
number: you Should get report 
0.0), If you attempted to enter 

0 REM iQ Fred Bloggs 1 982 

you would be rewarded with 
the cheery message 
NONSENSE IN BASIC with 
report C. So that's out. What 
we have to do is enter 9 lin^ 
with a normal fine number (eg 
1 01 then change this number to 
zero, Difficult? Not a bit (no pun 
intended). We could do this by 
looking through the program for 
the line number, followed by a 
REM then POKE away until we 
get what we want. 

However, this would be too 
slow and messy, A better way 
is to use the system variable 
NXTLIN contained in 
23637 8 which contains the 
address of the start of the next 
program lino (NOTE LINE not 
STATEMENT). The Spectrum 
manual tells us that each BASIC 
program line starts off with a 
line number stored m two bytes 
in the order More significant 
Byte (MSB) followed by less 
Significant Byte (LBS). 
Therefore, line 1 would be 0. 1 
and line 258 would be 1,2 
11x256 + 2). Soil wePOKEdO 
into both bytes we'd get our 
objective of a virtually 
und^fetable program line. 
Here's how to do this in two 
lines of BASIC: 

1 LET a PEEK 23637 + 
256 kPEEK 23638 POKE 
a,0 POKE a + 1,0:ST0P 

2 REM (Cl Fred Bloggs 1 982 

J • -cC O ,r- Cil. r i t- 

PGKE c-ri.e. STOP 

et 0*995 



RUN the program Now LIST 
the program. Note the zero line 
number where there used to be 
a 2. and note also how the lines 
are not sorted into the correct 
order; sorting only takes place 
when lines are entered; once 
they're in they stay in order 



although subsequent lines will 
go in the right place- Line 1 is no 
longer needed — delete if as 
normal to prevent others using 
it to correct what you've done. 
You should now have: 

OREM [Cl Fred Bloggs 1982 



* lift 
ill system 



O^REM Ff«d 



ElOdli 



T - 



Try deleting it by typing in its line 
number; try using EDIT. Quite 
secure isn't it? To delete it you 
will have to go through all that 
POKEmg again. But if you think 
about it you've got a problem 
you can’t use the system 
variable NXTLIN because line 0 
is now the first program line 
any other lines entered are 
sorted as entered into numerical 
order and will all go after line 0. 
NXTLIN will not give the right 
address unless used in the line 
before - tough luck For 
security (?) I'll leave you to work 
out how to delete line 0. There 
are several ways of doing this, 
but they might not be very 
obvious, or verv '‘roundabout” 
ways There are no prizes for 



doing this as it is not intended to 
be done. You could place all this 
into any part of a program and. if 
you're keen enough, you could 
place a bright, flashing, coloured 
copyright statement onto each 
page of a listing so it stands out 
whichever part of a listing is 
viewed. If you aim to use it a tot, 
you could put the two lines on 
tape and use MERGE to add it to 
your program If starting 
programs from scratch, save the 
two lines on tape using 

SAVE (NAME I" LINE 

This will automatically create 
line 0 when reloaded, leaving 
only the task of deleting line 1. 



Press any key to 
continue 

A common requirement is to 
suspend execution of a program 
pending an instruction from the 
operator An example would be 

* ... * ins t r v e * i ;> 



1000 PRINT "Oft- 
t jf)Ut , 

1 C- to IF INKEYjs ■ 
irest c f prc?$rss> 



This is fine, but if you press 
CAPS SHIFT or SYMBOL SHIFT 
the program will ignore you and 



displaying a list of instructions 
then ask the operator to press 
any key to continue after 
finishing reading the 
instructions. This part of the 
program may well look like this: 



_ a T: -- i y t : : o n 

■■ then :: tc i0i 



> , . , 



other people will remark "what 
a stupid program", There are 
some ways out of this 



lees print .ir. y f .v~ sscipt 

If. £ shift Kays tc CdfUidUC" 

1 01® IF INKS') S = "" THEN GO TO 10 J 



100® PRINT SNTEP to conti 

nve “ 

101® INPUT RS 



Incidentally, you may have 
noticed with the programs using 
INKEY« that INKEYS does not 
respond to either shift alone, but 
if both SHIFT keys are pressed 
simultaneously, the program 
continues. Pressing both shift 
keys simultaneously (as when 
you enter E mode) produces 

100® PRINT “Pres 
t i nue " 

1010 IF INKE/S=“ 
SS RND IN S2?&6= 
J10 



CHR$ 14 The above examples 
are fine, but wouldn't it be nice if 
we could truly press any key to 
continue? Any key of course 
meaning any of the forty keys on 
the Spectrum keyboard 
including both SHlFTs. Here is 
one way in which this could be 
done. 

t any Key e cor* 

" RJMD IN 6Sa70=2 
C55 TH£N C-O T O 1 



The keyboard is located in what 
is called I/O space, meaning 
INPUT/OUTPUT These are 
methods of getting information 
in and out of the computer from 
and to the outside world. The 



MIC and EAR sockets, the 
internal loudspeaker, the 
keyboard, the printer and 
microdnves and the RS232 
interfaces a re a ll ex amples ofl 0 
in action. The most significant 
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DO, 01 , D2 etc. mean bit 0. bits 0 to 4 are used, we should 

bit 1, bn 2 etc. The D usually have replaced line 10 in the 

stands for DATA, but that need previous program with 
not bother us now. Since, only 



10 OUT £S4, JNT (RND45HJ 



since the bits used could add up the row of five keys, 6 I bit 4) 7 
to 0 (lowest! and 3 1 (highest) (bit 3) 8 (bit 2 ) 9 (bit 1 ! and 0 1 bit 
More useful to us are the I/O 01. Try this program which 
ports that are associated with prints out the value of port 
the keyboard There are eight 8 1 438 over and over again. Try 
ports, each handling a row of pressing keys 6 to 0 to see what 
five keys on the left or right half effect it has. Press more than 
of the keyboard. For example one key at a time. 

PORT 6 1 438 is associated with 



10 PRINT IN SI 4- 30 
2C> PPUJSE 100 
30 GO TO 10 



to check tf the ft key is pressed 



IP IN 64510 - 1255—01 Ttt.% PRINT 

’* R is pressed*' 



Of course you need not write the 
expression rn brackets in full like 
the examples above - they've 
only been written in full to 
illustrate the point that you 
subtract the bit value from 255. 
Note that if you add up the bits’ 
values ail together, the answer 
is the same. At this stage it does 
not make much difference how 
you do it. Getting a correct result 
and understanding it is most 
important now. The essential 
thing is to note that any bit is 
only a zero if the corresponding 
key is pressed. This explains 
how you get a value of 255 if 
nothing is pressed - all bits are 
1 , so the total is 2 5 5 in decimal. 
Take the example of the K key 



being pressed. The 10 port 
associated with that half -row of 
5 keys is 49 1 50 (see keyboard 
diagram). Each byte or PORT 
has eight bits, like this: 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 

1 1 1 T 1 

BIT 2 BIT 1 BIT 0 

1 1 1 



The above shows the half -row t 
with no keys pressed . When the 1 
K key is pressed, this is how the 
port looks. 1 

( 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 t 

11111 I 



difference between memory 
addressing as far as the user is 
concerned is that PEEK and 
POKE only work with memory, 
be it RAM or ROM. The l.'O 
commands IN and OUT are 
concerned with getting 
information to or from the 
computer from/to the outside 
world. There are 65536 of 
these 10 ports, just as there can 
be 65536 memory locations, 
but they may or may not all be in 
use. just as all memory space is 
not used in a 1 6K Spectrum. 

There are two commands in 
BASIC to handle the I/O ports. 
These are FN and OUT which can 
be thought of as working like 
PEEK and POKE respectively. 



Functions like INKEY $ also 
access the I/O ports, but making 
use of m achine code equivalents 
of IN' and OUT in their own little 
ways The next question is how 
do you know which of these 
PORTS are used for what? 
Chapter 23 of the Spectrum 
manual outlines them briefly, 
but the ones most likely to be of 
use are those associated with 
the keyboard, at least at this 
Stage. 

As an example using OUT, let 
us play with PORT 254. which 
amongst other things sets the 
border colour and drives the 
loudspeaker. This can be 
demonstrated by running this 
short program: 



I RUN it and see how it prints 255 
* all the time, unless you press 
one of the 5 keys in the half row 
6 to 0 on the keyboard. The 
numbers obtained may look 
pretty random, until you realise 
how the numbers are worked 
out. You may have realised that 
255 is the value for 'no key 
pressed". You may also know 
that 2 55 in binary is 
11111111. So since numbers 



obtained when keys are pressed 
are less than 255. can you 
imagine that pressing a key 
turns one of those binary ones 
into a zero? 

Study this diagram, which 
shows which bits of which ports 
relate to which keys. In 
particular, try to study those 
keys we've been using as 
examples. 6 to 0. 



10 OUT 254 , 1NT (RND#255' 
2C GD TO ID 



~n m m rvi [T] 5] sti jt] [¥] (T] 

■ T < "■»'"« f ■ ■ ' 

E SO E E E E QD Up CS tH 
DO CS ® Ei E ffl GD G3 00 

4 I * I n I If W L f I 

z it C V B N M 



to check if The Y key is pressed 

IF IN 5734£=i255-l6, 

‘ Y* i £ preUEtl" 

to check if the SPACE key js pressed 



You should hear a clicking noise 
from the Spectrum's 
loudspeaker and see the 
screen's border colour go 
haywire! The colour changes so 
rapidly, you may be able to see 
several border colours at once! 
Note that whilst this program is 
running, the lower two lines of 
the screen do not Change colour 
(they would normally be the 



same colour as the border) The 
border reverts to the colour of 
the lower screen when you type 
something. If you understand 
anything about Binary, this 
diagram of the eight bits of 
PORT 254 may help to explain 
how the port manages to do 
more than one thing at a time. 
Like a memory location IvO ports 
are eight bit bytes. 



RUN the program again and 
every time you press a key, 
subtract the number written 
under the keyboard keys in the 
diagram from 255, eg. if you're 
pressing 0 subtract 1 from 255, 
giving 254. If you're pressing 8, 
subtract 4 from 255, giving 
251 and so on. You should get 
the same number as that the 
program writes on the screen. 
This may not make much 
sense at the moment, but 
persevere and hopefully a FI will 
become clear in due course . 
Written above the keys in the 



Diagram of t-O ports associated ^ 

with the keyboard, and which bit 
o f the ports are associated with 
each key Nora how bit O is 
always On the outside and bit 4 Oh 
the inside 

diagram are the symbols DO to 
D4 again these represent 
individual bits of the I O port. In 
this application only bits 0 to 4 
are used for the keyboard, as 1 
there are only five keys to be . 
checked per port. Let us have 
some simple examples to . 
demonstrate a simple use of IN 
to scan the keyboard: 



-NT 



S 3 7 4 .G, - £ 51 .-- 

is pressed * 



»RINT 



128 64 32 16 8 4 2 1 VALUE 



DRIVES THE 
SPECTRUM - 
LOUDSPEAKER 



1 * 

, J 1 



CONTROLS 

BORDER 

COLOUR 



CONTROLS 
THE MtC 
SOCKET 
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b pressed 
can you 
g a key 
iary ones 



bits individually is the correct 
way of doing it. but the other 
method also works for reasons 
we won’t go into here, and it s 
generally easier to use for this 
application. You could do the 
same for any key on the 
keyboard. On its own. 



described allows the use of the keyboard will be split into 4 
entire 40-key keyboard to ffrom the point of view of the 
control movement so that you program, not sawing it aparth 
don't have to worry so much parts, each a block of 1 0 keys 
about your finger being on the like this controlling movement in 
exact key required The the directions shown. 



It now has a value of BIN 
11111011 which is, 1 in 
decimal) 1255 - 4} or 251, 
which is also the same as (1 28 
*64 + 32 + 16 + 6 + 2 + 

t> Technically, arlrling up the 



i, which 
vch ports 
eys. fn 
Jy those 
ismg as 



IF INKEY $ - *‘K THEN PRINT *K pres 
s « d “ 



Q LEFT 



Y RIGHT 



achieves nothing over 



H RIGHT ENTER 



CAPS 

SHIFT 



SPACE 



DOWN 



However, there are advantages. 

You can check if either SHIFT 
key is pressed for example, 
which you couldn't do with 
INKEYS. eg. 

IF IN 65278=254 OR IN 
THEN PRINT ’ SHIFT P I t? 



ioc fed 

which bit 
led with 

0 , 5 

ntftii! 4 on 



5o pressing any of the keys and left. The program to 
on the top row of the keyboard demonstrate the routine is a 
causes movement upwards; very simple skeicher program 
pressing any of the keys on the which draws in the direction 
bottom row of the keyboard you’re "steering" it. If you're 
causes movement downwards not pressing any keys you Stay 
Pressing keys on the left half of still, as You'd expect. Do not 
the middle rows of the keyboard expect this to be the best 
makes you move left and sketchet ever — rt crashes if you 
pressing keys on the right half of go off the edge of the screen, 
the middle rows of the keyboard Ref er back to the diagram 
makes you move right Pressing showing the 1.0 ports 
different groups of keys have a associated with the keyboard 
combined effect, eg if you when examining lines 30 and 
pressed the 3 key and the W key 40 which do all the keyboard 
you would move diagonally up scanning. 



nts DQ to 
represent 
'Q pon , In 
iits 0 to 4 
board, as 
bys to be 
t us have 
npies to 
use of IN 



'■'KEYS also differentiates 
between upper and lower case 
letters so That IF INKEYS - "k" 
THEN is not the same as IF 
INKEY $ "K" THEN . 

whereas IF IN 49150 251 

THEN . just checks if the k 



key is pressed, irrespective of 
whether CAPS LOCK or CAPS 
SHIFT is on. Using IN to scan the 
keyboard also allows us to 
check if more than one, or 
combinations of, keys are being 
pressed, eg. 



IF IN 4-915C ’(255-2-di THEN PRINT 
"K snj u prsssid” 



I NT 



One application for this would keys are pressed to enable 
be in games where the cursor movement both left and down, 
control keys are used to control ie. diagonally towards the 
movement on the screen in the bottom left of the screen so that 
direction ol the arrows. Most movement control could be 
games only allow you to move more like that of a joystick. Try 
left, down, up, or right, never this program to draw a line going 
diagonally Using IN we could up and right from the bottom left 
check to see if both the 5 and 6 corner towards the top right 



I/O port 
all -row of 
keyboard 
or PORT 



corner, rather like a graph. The 
controls are 7 to move up, 0 to 
move right, and press both 7 
and B to move diagonally up and 
right, This would not have been 
so easy if we had used INKEYS 
since we would not have been 
able to check if both the 7 and 
the 8 key were pressed. 

Whilst on the subject of using 
the cursor keys 5. 6. 7, 8 to 
control screen movements, 
wouldn't it be nice if this could 
be made easier to use? The 



reasons they are commonly 
used for this purpose are that 
they have direction arrows 
marked near them on the 
keyboard and they are easy to 
read with INKEYS to control 
variable values (you may be 
familiar with, say, LET X - X + 
1INKEY$ - ' 8 'I - I INKEYS - 
"5 ’ll The snag is that these 
keys are so close together that it 
requires some pretty nimble 
finger action for fast, accurate 
control. The system to be 
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ANDREW HEWSONS BOOKS 

aBSEST PROGRAMS FOR the spectrum 

_ — lor tlia 

kix SPECTRUM 

IrTHiJLfUHATORT TEXT 

fU 1 , « . 



Mr MELPUNE - the man 
who answers your ZX 
queries in his column in 
SindBir User, the author oi 
MtNTS & TIPS FOR THE 
2XB0 and HINTS & TIPS 
FOR THE ZXS1 now 
presents: 

* 20 original programs tor 
you to load into your 
Spectrum. 

* 20 interesting programs 

for you to enjoy and learn 
from, 

* 20 great programs to 
teach you about lined and 
variable length records, 
binary searches, bubble 
sorts, graphic displays 

AWlfitl* JttWSON ■ and much, much nwt . . 

Program titles include 

Machine Code Editor — Write, modify, extend and toed machin* 
code using thjiaM-haiic program Ho need to use an Assembler 
whan you have this program, 

Index File - Learn about fixed length records, save numeric and 
string information, add to, sort* modify, delete end print your 
records, Ideal as a computer based filing system 

Duck i hoot Leem how to manipulate the attributes file mnd kaw 

fun at the same time. 

Graph jx - Construct up to 210 graphics character* with th« full 
on-screen editing facilities, enhance end modify them end reeafl 
them later io build a detailed display to save an cassette. 

Spiromama — A program to stretch your artistic talents, imagination 
and ingenuity, Drews a h milieu variety of curves end spireii. 

Plus: FOOTBALL, DfGlTISER, 01 ARY and many more 

Available through Computer Bookshops and w.H, SMITH, 




40 BEST MACHINE CODE ROUTINES FOR THE 
2X SPECTRUM £5.95 

by Andrew Hm»n and John Hardman. 

Section A Three chapters expiamirHai what you need to know about 
ZE0 machine code on the Spectrum 

* How to load and save machine code. 

* How to use the system variables. 

4 How memory is organised. 

* How program I met are stored 4 

« How to use the stack, the display, the attribute files, 

* How to call ROM routines - where they are end what they do. 

* The structure of ZSO code plus a valuable glossary. 

Section B 40 routines including 

* Scroll up, down , tide to ude by pixel dr by chancier. 

* Search and replace, token swap, firing search. 

* Horace character, invert character — horizontally and vertically* 

* Line remember - including GOSUBs, GOTOs. RUN etc. 

AM routines ere relocatable (except 'Ime remember') 

This book teaches the beginner ell he rajadf to know in a simple, 
easy -to learn form and its an invaluable reference work for the 
expert 100T 



NIGHTFLITE FOR ZX SPECTRUM 



£6.95 



280 OP CODES 



£1 45 



4 *m kPw (M Ig.nnpi rk| n^^Lid E*»fl g l UTm 

Hill T>1I1 ^ir.i •■*.» ill *n idO c-.-i two 
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PILOT 2X81 

E5.9& 

Essent ally the samp as Nightf the but 
without t he hi res graphics. 



PUCKMAN ZX81 

csas 

All action display Best score to date, 
scour the m«« for lood, dodge the 
ghost, eat a finiwberry and attack the 
ghosts. 



HINTS & TIPS FOR THE ZX81 

£335 

Available by direct mail order or through 
computer bookshops and W M. Smith. 

THE PROGRAMS 

The program! advertised her* are 
availably from computer bookshops with 
b software itand r and many independent 
flTMcro-computer shops. 
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RETAILERS 

We are continually on the look out for 
new outlets. If you are interested m 
stocking (he items advertised here, write 
to us for our trade rates. 



URGENT 

We require high quality Spectrum and 
Dragon software. Good royalties paid, 
Send your samples today for fast 
evaluation. 
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it's a pity I didn't take the time 
to study MAZOGS at that 
show Since that first glimpse. 
I've seen mentions of the 
program everywhere, and now 
that I’ve played it I know what 
a marvellous game u is. 

A new concept 

MAZOGS is really a great new 
concept m computer games for 
the Sinclair, and in my opinion 
ranks alongside other such 
superb programs as J K 
Greye’s MONSTER MAZE and 
Psion's FLIGHT SIMULATION 
It really does show what some 
imagination, and a fair bit of 
hard work, can come up with 
for the trusty old ZX01 
Innovation, perhaps, is the 
key word. The majority of 
software houses are very 
clever at writing ZX61 
adaptations of traditional 
games, or producing 2X81 
versions of programs that 
were originally devised for its 
more expensive relations, but 
they rarely demonstrate real 
innovation, This, of course, is 
not to denigrate the very good 
and indeed necessary work 
that continues to be done by 
program authors. But it is 
software like MAZOGS that is 
going to help change the 
attitude of that quite large 
body of people who see the 
ZX81 as just a toy, albeit a 
quite clever toy. 

MAZOGS is just the sort of 
program to impress your 
friends, and maybe convert a 
few sceptics into the bargain 
I will not explain the game in 



detail, us that might take away 
some of the fun. However, to 
whet your apente, a very large 
and complex maze is involved. 
There are prisoners locked m 
the maze whose eyes blink, 
and who can guide you, There 
is treasure to find, swords for 
your protection, and - of 
course — battles to be fought 
with those nasty creatures, 
the Ma/ogs. 

The instructions lack clarity, 
but it doesn’t really matter. 
You'll have great fun learning 
the game by trying 10 play it. 

Becoming an 
addict 

The game should perhaps 
carry a warning. For once, the 
description 'addictive* is an 
accurate one. and you will not 
feel much like relinquishing the 
television set to such things as 
BBC and ITV after you've had 
a taste of MZG. User friendly 
aspects have not been 
overlooked in the program, and 
there is none of that frustrating 
blank screen wait while the 
computer is 'thinking' or 
setting up the game 

All in all. my conclusion 
must be that this is one of the 
tiny minority of programs 
which every 2X81 owner 
should possess, even if only to 
amaze those who are sceptical 
of the 2X8 1's computing 
power. 

MAZOGS, for the 16K 
2X81. is available from Bug- 
Byte. 1 00 The Albany, Old 
Hall Street. Liverpool 3, for 
£ 10 . 00 , 
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of Mazog 



Reviewer Nick Pearce says he 
remembered seeing something 
rather blurred on a television 
screen on the Bug-Byte stand 
at a recent computer show — 
and it didn't look very exciting, 
so he passed it by. Now that 
he's had a good look at 
MAZOGS, Nick realises how 
wrong his first impression was. 
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in the last issue of ZX COMPUTING we discussed 
John Conway’s game of life, and gave a sample 
program in BASIC to run the life process. From 
Epsom, K B Cusson has sent us a fine 
program to run LIFE — p t 

in machine code. The ✓ Jy 

speed of this program a, W&m 

is most impressive, 1 

as are the results. <[ / 



Most computer enthusiasts will 
have either played or heard of 
the game of LIFE. Its one of 
those classic games which 
refuses to die out. Part of its 
lasting appeal lies in the fact that 
it is a creative game, as opposed 
to destructive games in the 
Space Invaders category. 

Unfortunately, most ver- 
sions of LIFE are written in 
SASIC, which makes them very 
slow-runmng, and detracts 
greatly from their interest. In an 
attempt to overcome this, a 
reduced screen area is often us- 
ed, which also detracts from the 
game. The version presented 
here uses a central 0.5K 
machine code routine, and is 
capable of running at two 



generations per second using 
the whole screen. 

The Rules 

Life is supposed to simulate the 
growth, survival or death of a 
(rather stylised} colony of living 
cells. Each character position on 
the screen can be occupied by a 
single cell (represented by 01 or 
be vacant if a living cell has less 
than two, or more than three, 
neighbouring cells it will die in 
the next generation. If a vacant 
space is surrounded by exactly 
three live neighbours a new live 
cell will be Created there next 
generation. 

To start things off an initial 
colony pattern is loaded by 
hand, or alternatively a random 



loading routine can be used 

Facilities 

i } A variable delay of 0 to 64 
seconds can be set between 
generations to allow more time 
to study interesting 
developments. 

2) The game can be hatted in- 
definitely between generations 
then restarted when desired. 

3) The game can be stopped 
and a colony pattern edited 
manually, then restarted. 

4) Six strings are available for 
the storage of patterns These 
are numbered 1 to 6 and can be 
loaded with a current pattern at 
any stage as desired. In addition 
string no. 6 is automatically 
loaded whenever the display Is 



edited or an initial colony loaded 

Loading The Pro- $ 
gram 

The machine code section is c 
435 bytes long and is stored in a ■: 

REM statement at line 1 , Before < 
entering the code it is necessary 9 
to set up this REM statement 
With 435 dummy characters 
The machine code loader pro 
gram commencing al line 9000 
should then be entered and 
started up using GOTO 9000 
The program will prompt you 
with a request for a starting ad- ’ 
dress, and you shold then input < 
the opcodes in groups of five. At * 

The end of each group a < 
CHECKSUM will appear on the 
screen, and this should be com- 
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pared with the bracketed figures 
in the listing to ensure that no 
mistakes have been made. This 
procedure is used because 
machine code is tedious to enter 
and it is very easy to make 
mistakes which would almost 
certainly ruin the whole pro- 
gram Also, as we know, the 
Sinclair primer is capable of pro 
ducing the most atrocious print 
quality on occasions, making it 
difficult to tell the difference bet 
ween similar characters. This 
particularly affects listings pro- 
duced in hexadecimal, which 
are always liberally sprinkled 
with indistinguishable 'B's and 
'8's, and for this reason I have 
produced the listing in decimal 
Should any ambiguity still occur 
in individual characters, the 
CHECKSUM can be used to 
resolve this, since it simply con- 
sists of the numerical sum of the 
proceeding five characters. 

At the end of each group of 
codes the program will ask you 
'IS THE CHECKSUM COR 
RECT?" . If you press Y the ad 
dress of the next block of codes 
will be put up, which you should 
then enter. Pressing N erases 
the Iasi block entered and 
reprints the start address. 

When you have finished 
loading the REM statement, it is 
advisable to store it on tape, in 
case of the dreaded RAM pack 
wobbles . Whenever I am loading 
lengthy programs l save the in- 
termediate result at 1 5 minute 
intervals to guard against this. 
There is nothing more 
frustrating than losing the Iasi 
two hours labour because so- 
meone has clinked a teacup on 
the table at which you are work - 
ingl 

The rest of the program is in 
BASIC, lines 20 to 1600, and 
these are entered in the usual 
manner, except that the word 
LIFE in line 1 99 should have a 
normal letter E rather than an in 

The Much trie Coda Loader 

MACHINE. CODE LOf 



verted one as its last character. 
Once entry of the BASIC is com- 
plete. it is necessary to dimen- 
sion several strings which are 
used by the program, by enter- 
ing the following direct com 
mends ; 

DIM C$1864) 

DIM U$0 I 
DIM V$t 1 ) 

DIM WHU 
DIM x$m 
DIM YSfll 
DIMZ$MI 

The completed program can 
then be saved on tape by enter 
ing the command GOTO 199. 
This will cause the program to 
save itself, then run. 

Playing Life 

instructions are contained 
within the program, and these 
are reasonably self-explanatory, 
but a few points deserve em- 
phasis. The game is menu 
driven, various option tables and 
instructions appearing as you 
proceed. Once the machine 
code section is entered, 
however, these disappear to be 
replaced by the colony pattern. 
Should you forget any of the 
control keys at this stage, the in- 
itial option page can always be 
recalled by pressing R. 

Although the screen is two 
dimensional, it represents a 
spherical surface for the pur- 
poses of LIFE, re the top line is 
considered to be adjacent to the 
bottom line, and the LHS and 
RH 5 columns are considered ad 
lucent when deciding what the 
pattern of the next generation 
should be. This means that you 
are quite likely to see patterns 
disappearing off one side of the 
screen and feappearing at the 
other. 

When loading start patterns 
by hand it is usually best to 
choose very simple ones, since 
they ore easy to load and some 
of them will produce amazing 
results. 



900OBPRINT "INPUT STARTING ADDRE 
SS* 

9010 DIM y t I3.i 
9020 INF' UT A 

3030 FDR X = A TO 16948 STEP 5 

9040 SCROLL 

9050 LET C5=0 

3000 PRINT ftr 20, e;*,'* 

3070 FOR Y - 1 TO S 
9 OSD INPUT V£ 

9O90 PRINT Y*,. " ", 

3100 POKE ft , UAL. . $ 

9110 LET ft=ft + l 

3120 LET CS-CS+UAL . * 

3130 NE<T v 

9140 PRINT " * YCS; “> " 

9 ISO PRINT AT 21,0, ‘IS THE CHECK 
5UM CORRECT" (Y OR NJ ' 

9150 5SslHr.E ~ 

3173 IF SS *N ** AN 2 ' ** Y " THEN 

GOTO 9 L60 



9130 PRINT AT 21,0, 



3130 IF THEN 

9200 NEXT X 
9210 PRINT " 21, *3, 
LETE' 

9220 STOP 
9230 PRINT 



SOTO 9230 
LOADING COUP 



• * _i_ 4 0 G 1 ft — i - i 7 

9 2 50 Q OT O 3050 



Codes to enter into Machme Coda Louder 
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237 


66 


(706' 


16549 




6 


3 2 


126 


16 


141 7 i 


16554 


43 ‘ 


27 


16 


250 


35 


(371 i 


i = =■ =r o 




3 3 


3 


2 “,e 


3 


,2 7-3; 


15^64 


■“ “ * 


126 


1 3 


2 


43 


: 42 S ' 


1EE59 


t2r 


33 § 


■V “ 


236 




licS) 


165 .■ 4 




197 


126 


13 


I 


(366) 


16579 


33 


0 


167 


237 


66 


1500) 


15564 


3 


235 


23 , 


66 


235 


(776) 


1SSS9 


193 


16 


239 


1 


33 


14621 


16594 


0 


9 


1 


62 


3 


t 95 ) 


16599 


235 


9 


23S 


12 6 


IS 


(623 S 


16604 


1 


32 


0 


255 


167 


l 4 35 i 


16609 


237 


66 


235 


65 


126 


(729) 


16614 


13 


19 


35 


16 


250 


(338) 


16619 


4 3 


1 


33 


0 


^35 


1312) 


16624 


157 


237 


56 


235 


I 


'531) 


16629 


15 


X 


45 


i* 


- - *1 
«- w ■ 


i237> 


1*624 


235 


237 


ee 


23E 


£ 


{,79) 


16639 


24 


197 


126 


18 


1 


(366) 


16644 


33 


0 


9 


3 


23S 


(280) 


16649 


9 


235 


193 


16 


2 42 


1695) 


16654 


1 


33 


0 


167 


237 


(438) 


16659 


66 


1 


82 


3 


235 


1337) 


16664 


237 


66 


236 


126 


16 


( 662) 


16669 


201 


235 


1 


3S 


0 


(4721 


15674 


9 


6 


24 


197 


6 


(342 > 


16679 


32 


14 


O 


2 4 5 


17 


.776- 


156 j-i 


33 


0 


167 


td w 7 


62 


(519) 


16539 


126 


254 


52 


32 


1 


(485) 


16694 


12 


4 3 


126 


254 


32 


(467; 


16693 


32 


■> 

X 


12 


4 5 


126 


(214 i 


16704 


254 


52 


32 


1 


12 


(351 ) 


16 709 


1 9 


25 


126 


254 




14 76) 


16714 


32 


i 


12 


25 


126 


i 196) 


16712 


254 


52 




m 

wJk 


12 


(351) 


16724 


35 


126 


254 


52 


'32 


(499; 


16^29 


1 


12 


35 


126 


254 


(420 


15734 




32 


4 

Jb 


A 

-A-i 


167 


1=64 


16739 


237 


•32 


126 


2S4 


52 


(751) 


16 744 


3 2 


1 


12 


209 


121 


1375 ■ 


16749 


354 


e 


4 0 


11 


25a 


\561 i 


16754 


3 


32 


5 


62 


52 


i 154 


16753 


IS 


24 


2 


175 


18 


;237) 


1676^ 


19 


16 


16S 


19 


35 


(256 ) 


16763 


35 


X93 


16 


16.0 


201 


1606) 


3 6“74 


127 


-fc 


100 


0 


197 


■495 


16 77 2 


5 


jtQ 


0 


0 


0 


i 36 


1? 754 


ft* 


1 S 


251 


193 


11 


; 4 7 1 ■ 


16763 


121 


IT to 


52 


24 1 


193 


i763 


16794 


197 




137 




196 


; 764 ■ 


15“ II 


124 




254 


235 


J" £r 


653 


16 504 




i i 


121 


175 


32 


r: J & 

w W- ; 


16309 




201 


205 


167 




(£15; 
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166 14 


124 


165 


254 


255 


40 


(6351 


95 DIM ZS(1) 


169 19 


247 


63 


77 


33 


254 


(679 > 


96 RETURN 


16824 


239 


167 


237 


66 


20O 


1 905 ) 


100 ftHM 1 14 ^Kft£0«inni] 


16822 


33 


251 


24 7 


167 


237 


f355) 


102 PRINT AT L . C.; ” ” 


16334. 


66 


40 


29 


33 


251 


.419) 


104 IF '.B$ =CMk S 114; OR t6$=CHP 
$ 115) OR ( 8 S -CHR S 113) OR (Bji=C 


16339 


223 


167 


237 


66 


4 0 


(733) 


HR 4 112) THEN PRINT AT L , C , ” 0 " 

106 IF ( ©$ = "5“ OR E S =CHR$ 1141 


16844 


14 


33 


251 


239 


167 


(704 i 


1684 9 


237 


66 


32 


214 


175 


(724 J 


AND C>0 THEN LET C^C-1 


16854 


50 


130 


64 


193 


201 


(638) 


10e IF (Bt= i, 9" UP SS^CHR* llS^ 


16859 


62 


1 


50 


130 


64 


(307) 


AND C (31 THEN LET C-C+l 
110 IF OS = " 6 " OR B$=CHR$ 113) 


16864 


193 


20 1 


62 


2 


50 


(505 > 


AND L <31 THEN LET L =L + 1 


1636 9 


133 


64 


193 


201 


235 


( 623) 


112 IF ( S $ = " 7 ” OR ES^CHRS 112) 


16574 


1 


15 


0 


9 


6 


i 5 1 ) 


AND L > 0 THEM lET L-L-l 


16379 


24 


197 


6 


32 


126 


(365 ) 


114 IF ES-"G** THEM GOTO 120 


16864 


16 


35 


19 


16 


250 


(326) 


116 PRINT hT _,C; 
118 RETURN 


16S69 


38 


35 


19 


193 


16 


(296) 


12© LET F-l 


16894 


241 


201 


237 


91 


16 


(786) 


122 RETURN 


16S99 


64 


33 


6 


0 


25 


1 126) 


L P ■' - - _ 5 . I 


16904 


235 


42 


12 


64 


25 


(336) 


152 CLS 


16909 


201 


205 


0 


66 


205 


(677) 


154 PRINT AT 0, *'H^” 

1S6 PRINT AT 2,0; "PLEASE INPUT 


16914 


133 


64 


201 


205 


0 


(603) 


THE TIME DELAY BETWEEN GENES 


16919 


66 


205 


133 


64 


205 


£673) 


AT IONS. THIS CAN BEANY UALUE F RC 


16924 


0 


56 


205 


30 


65 


(366 ) 


N 0 TO 64 SEC.’* 


16929 


23 7 


7S 


131 


64 


3 


(510) 


158 INPUT TS 


16934 


205 


134 


65 


24 


234 


(662) 


160 IF T S - " ** THEN GOTO 136 

162 FOP C = 1 TO LEN TS 


16939 


205 


0 


66 


205 


233 


(709) 


164 IF (T S (C) > "9" Ofi T}iC) ("fi") 


16944 


65 


24 


232 


28 


28 


(377) 


AND T*(C) :.*>*’. ■ THEN GOTO 166 
166 NEXT C 



166 



UPL TS<0 



UAL TS 64. 



The program itself 



REM 

LET C* 
RETURN 
LET CS 
RETURN 
L ET C % 
RETURN 
LET CS 
RETURN 
LET C $ 
RETURN 
LET C$ 
RETURN 
DIM US 
LET US 
RETUR N 
DIM US 
L ET U $ 
RETURN 
DIM US 
LET US 
RETURN 
DIM X$ 
LET y $ 
RETURN 
DIM f S 
LET , f, 
RETURN 
DIM 2S 
LET ZS 
RETURN 
DIM U* 
RETURN 
DIM U$ 
PETURN 
DIM U S 
RETURN 
DIM X$ 
RETURN 
DIM Y S 
PETURN 



*U» 

=U$ 

= L'$ 

-X s 

-V s 

-Z$ 

f cc 4- ;■ 
= C$ 

! 334 ,» 

= L S 

i 334.' 

=c * 

(884. ) 
-C S 

» 634J 

=c s 

«8ei! 

=C$ 



170 LET ^ = ]e<-UfiL ‘ 
175 LET TMsIHT fT 
1 <■ 4 LET ^ u - *i L <T f j 
I”*© POKE 16S15 > TL 
’?5 POKE 16S16TH 

150 PRINT AT 13. C 
CC E C ’TE D " 

132 PAUSE 23 



184 


RETURN 




L86 


PRINT 

m* 


AT 


13,0; 


183 


GOTO 


150 




199 


5AUE 


"LIF@' 


20© 


CLS 






205 


PRINT 


AT 


3 . 14, 


210 


P P I NT 


AT 


2,0, * 




»i)Lw_ra 






2£0 


F- ITT 


AT 


4,0, * 



:5 = ) 

;se *th) 



TIME DELfl' 



‘TRY fiGRIN 



TER -GEHEPRT ION ' 
L 7 LORD : ZSC-LfiV 
... LORD IliPLrt. 

5 RUED STRING* 
2S0 PRINT AT li 



IMEKEV 

KE / 
b EV 



SET ; 
RAND i 
HAND* 

L ORE 



240 PRINT AT 12.0. 'ARE 
r TO HALT ' 


5 5 


ANY Kr 


250 PRINT AT 14 . Cl "KEY 
NT I HUE 


C 


TO cd 


26© PRINT RT 15 0. "KEY 


T 


SET : 


NT ER -GE M E fi AT ION TIMEKE V 
N TO THIS PAGE" 


K 


RETUh 


270 PRINT RT 1^,0 KE 

IT THE DISPLAY (USE 
AS FOR MANUAL LOAD) * 


E 


to ed 

KEYS 



300 
310 
320 
330 
34Q 
380 
380 
400 
408 
4 10 
420 
4 30 
44-0 
7 AND 



LET 6*= INKEY S 
IE = TMgf'J GOTO 
IP THEN GOTO 



OTC 300 
GOTO 700 
IF Et="T" THEN GOTO 400 
IF EJ="E“ THEN GOT D 800 
IF E $ - " M “ THEN GOTO 410 
GOTO 300 
GOSUE 180 
GOTO 200 
REM 
CL S 

print at o , 14 , ’ , anai , ' 

PRINT AT 2,0, " USE KEYS 5,6, 
6 TO MOVE THE CURS OR AND Tr 



SANE KEYS UITH 



SHIFT 



lor: 
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Thtf pr&ptJMtn in op&ra iton 



LIUE CELLS" 

450 PRINT RT 5. 

S GE T ft I NEC' BY 

the KEYS' 

460 PRINT RT 10 
RD.UHEN COMPLETE 



hUTC-KEPERT I 
MOLL INC? GOWN 



OOO 
O O O 
OOO OOO 
OOO 
OOO 



t* = CMR 
(S$=C 



OOO OOO 



470 LET B>= INKEY * 

430 IF THEN GOTO 470 

4QC CLS 

500 LET F-0 

510 LET L'll 

530 LET C^15 

530 PRINT RT L,C;*W 

540 LET B$ sINKEY 3 

55© IF es= THEM GOTO 540 

5*50 oosue 100 

570 TF F-I THEN GOTO 1510 
600 IF INKEY 5 i .’B$ THEN GOTO 540 
610 GO sue 1©J 
630 GOTO SCO 

705 CLS 
710. RANG 

720 FOR L=0 Tu 21 
730 “CP 1=0 TO 31 

740 IF RNOjO.S THEN PRINT fiT L 



OOO 



OOO 



OOO OOO 

ooo goo o 

OC DO OO o 
ooo OOO G 



INPUT 
GENER 
IE FRO 



750 NEXT C 
76© NEXT L 
^70 

510 CL^ 

62© PR If iT RT 0.14, «3a ‘ 

03G PRINT RT 2,0, "KG, 3 
0 FROM & STRING" 

340 PRINT RT 4,0; "KEY N 
D TO R STRING" 

350 PRINT RT 6,0; "KEY E 
75 R STRING" 

860 PRINT PT 3, CL" KEY R 
URN TO INITIAL PRGE" 

B70 PRINT RT 10,0, "KEY G 



GOO 

a on 



O OO 

ooo 



esc let es-iNKEVi 

890 IF £$ = "" DR (EJ , ^ 'S" RND E 
< > ‘ ' N ‘ ' AND E$ < ” E AND B$i>"R” F'J 

C 65 "C- ^FIEN GOTO S SC 

900 IF BSs“5'“ THEN LET X =0 
9 1C IF B$ = " N " THEN LET X=20 
920 IF £:*a”E ‘ THEN LET X=40 
930 IF 6$="R" THEN GOTO 200 
940 IF B$=”G" THEN GOTO 1560 
950 PRINT RT 13,0, "KEY IN STRIN 
Q NO. il TO 6) " 

96© LET BS slNKEVS 

970 IF E| = "" OR BS, “6" OR B$<"C 
" THEN GOTO 960 
960 IF THEN LET V -© 

990 IF 6»="2" THEN LET Y =3 
1000 IF E* = "3" THEN LET Y - 6- 
1010 IF B*="4" THEN LET Y=9 
1020 IF 6S = "5‘’ THEN LET Y = 12 
1030 IF 3$=“6" THEN LET Y-15 
1040 G05UB (40+X+YI 

1050 IF X=0 OR X =20 THEN PRINT P 
T 13,0, "STRING LORDED OK 



OO 

QOO OC 
O OOOO 



O OOOO o 
OOO OOOO ooo 
OO 



1060 IF X=4 0 THEN PRINT RT 13*0, 
"STRING ERRZEC OK 

1500 

1510 RRND USR 1&910 
152© DIM Z»(S34) 

1530 LET Z$-C$ 

1540 RRND USR 16917 

1550 IF PEEK 16514=0 THEN GOTO £ 
00 

156 0 IF PEEK 16514=2 THEN GOTO S 
06 

1570 GOSUB 150 
1530 CLS 

1590 RRND USR 16939 
1600 GOTO 1550 



LGR 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

Th* ZX99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing merging of data 
filet. This is achieved by using tho remote sockets of the tape 

drives, controlled by U$R statements or commands. 

• RS232C INTERFACE 

The ZX99 has an RS232C output allowing connection with 
any Such printer using the full ASCI [character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line) at a variable baud rate up To 9,600 

• SPECIAL FEATURES 

There are SO many special features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY". You can copy a data file regardless 
of your memory capacity as rt is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP; Without destroying the contents of RAM 
DI AGNOSTIC INFORMATION To assist in achieving the 
best recording settings. 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM, The ZX99‘$ ROM contains 
the tape drive operating system and the conversion to ASCII 
fnr the RS232C output. 

There is an extension hoard on the rear to plug in your RAM 
pack {larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at El each. 




* ZX99 SOFTWARE 

We now have available "Editor 99", a quality word 
program including mail- merge, supplied on cassette 
Also following soon: 

* Stock Control (October) 

* Sales Ledger (November) * Debtors Ledger 

* Business Accounts * Tax Accounting 

Dept. ZX2 Data - Assette, 44 Shroton Street, 
London NWI 6UG. 01 259 0409 



processing 
lor C9.95 



dota-oz/ette. 

44 ShfOfM 
u>n**n mri 
Til 01 KB «09 




• FERGUSON CASSETTE RECORDER £28 inc. p&p, 

T esicd with 2X01 , Acorn, BBC, Dragon etc. etc 
Feature*: Dm. Ear. Mic , arirf Remo la locktu. 

Tape Counter. Tone Control. BuMt4n Mic , 

AulOilOp BeMery/ main* R*Cdm.m*hd*d by 

Acorn for uit with BBC WWSfVftr 

• STAR DP 8480 

RS232C (SERIAL) £285 plus £6 
Securicor delivery 

CENTRONICS (PARALLEL) £265 

plus C6 Securicor delivery 



Thn \» oteuHjful ptkmtr work* with atmotf «fty 
coniprutef iVilh very good upper And tower cant 

# 9 1-di factional • 00 column Wfdtb (10” 

4 Switchable Tractor or Friction Feed 
4 HQ chrs par tacond 




sweri 






• BBC CASSETTE LEAD 

7 pm plug to two 3 hmm plug* and on* 2 5mm plyf 
Only £2 me P A P 

Other lead* available — pled** tetophone, 

— a 




• 2,000 SHEETS OF 
PRINTER PAPER 

£19,50 plus £3.50 p&p. 

E690 REVOLVING CASSETTE RACK 

Single £2,99 ihold* 32 tape* or 20 in caw) 

Double? £5.09 ■ httirti 64 iapci or 40 in CMf» 
treble £0.99 (bold* 96 tape* or 60 rn cate*} 

Qy ad £11 99 (hold! 1 26 tat** 60 m cw»l 
AM piuf £1 qA 9 



ORDER FORM 



COMPUTER CASSETTES 

High quality, to gym aitembled ceraettn luppitad 
with library box a Any itnfifru avail abrt 

C5-35p CIO — 37p Cl2-38p 

CIS - 39p C20 - 41 p C25 — 43p 

C30 - 44p 




Dept. ZX3 Data Asset te, 44 Shroton Strt-t, 
London NWI 6UG. 01-258 0409 



Code 


Item 


No, 


Pn« 


P&P 1 


Toiar 











































































| S-gnad 

I Adtfrrvi 



Cheuuei/PQ payable to 5lorkro*e Ltd 
Charge mv Ace™ V«*4 No 

Narw 
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MACHINE CODE 




r-ff> 



Mastering machine 
code on your Spectrum 



part 2 



in the last issue of zx 
Computing, Toni Baker, author 
of ‘Mastering Machine code on 
Your ZX8T, opened up the 
topic of machine code on the 
Spectrum. Here, she continues 
the discussion, concluding her 
venture into the realms of 
registers, addresses and other 
mysteries. 



In. this issue. I'll attempt to 
take your level of machine 
code knowledge up to a point 
where at least you know what 
it is and how to make 
programs out of it. In the next 
article I shall leave the 
mechanics of programming 
alone, and start to concentrate 
on The ideas behind sticking 
instructions together in the 
right order without getting 
lost. 

Machine Code 

The brain of the ZX Spectrum 
is a little black chip called a 
Z8QA — this is the device 
which carries out machine 
code programs. Contrary to 
popular belief, NO part of the 
Spectrum will carry out BASIC 
programs. There is a chip 
(called the ROM I which 
effectively "is" Spectrum 
BASIC, but the ROM itself is 
not a brain the ROM is a 
very big machine code 
program and no more. 

To he a little more precise, 
the Z80A chip mentioned 
above is actually a brain 
without a memory, and the 
memory of the Spectrum has 
to come on separate chips. 
Let's take a closer look, at 
memory, and how it affects 
machine code. 

Using memory 

There are many ways to think 
of memory. Some people 
relate it to numbers written on 



pieces of paper and stored in 
matchboxes or iam-jars, A 
more logical approach 
assumes a knowledge of 
programming at least m 
BASIC and so this is the 
approach I shall use. 

You are familiar, I take it. 
with the BASIC concept of an 
array, Imagine then the effect 
of the statement DIM Ml 100). 
This then gives you a series of 
different variables called Mill, 
M(2), M(3l, and so on up to 
Ml 1001. Machine code 
memory is organised a little 
like this A dimension 
statement is not needed (and 
does not exist f because the 
memory arrangement is 
already set up m advance, but 
the set up is as follows. 
Memory is a series of one-byte 
variables, (that is to say 
variables which can each store 
any number between 00 and 
FFj which are called f 00001, 
(0001 1, 10002 f, and so on up 
to iFFFFi. Notice I've written 
them m brackets because they 
are like elements of an array, 
but without any proceeding 
letter — this is because the 
array has no name it doesn't 
need one because there is only 
one such array in ex [stance in 
machine code. 

Because memory is set up in 
advance, much of it is already 
used by the computer. This 
has absolutely nothing to do 
with the Z80A, rt is simplv a 
result of the way that the 
memory is wired up. (This 
makes it Sinclair's fault). It is 



used as follows. 

0000-3FFF are already filled 
with various numbers, and in 
fact form a machine code 
program. You cannot change 
any of these addresses oven if 
yog want to for instance the 
machine code instruction LO 
402 04). A will simply not be 
carried out (although it will 
take the same amount of time 
to execute os ID 14204 1, A 
which would work). These 
addresses are called ROM 

4000- 5CB6 are addresses 
which all have a fixed purpose. 
For instance (40001 Stores 
the first eight pixels on the TV 
screen, and I5C8D) stores 
current colours las used by 
PRINT statements in BASIC), 
and! so on. 

Depending upon the 
context, something like 
iABCD) can mean one of two 
different things Either 

Id The contents of address 
ABCD (exactly as you'd 
expect). 

or (ni It can also mean (ABCD) 
+ 1 00* (ABCE) define as in |t|, 
To make this clear, suppose 
that address ABCD stores the 
byte F3 and that address 
ABC6 stores the byte 4A 

Then by writing (ABCD) we 
could mean either the number 
F3. or the number 4AF3 
Exactly which of the two 
forms we mean can be 
deduced fairly easily from the 
context, For instance 'LD A, 
(ABCD)' must mean LD A. F3' 
since the A register can only 
hold one byte, whereas 'LD 
HL,(ABCD)' must mean 'LO 
HL.4AF3' since the HL register 
pair must hold two bytes. 

5CB7 to (5C65I-1 are all 
addresses which are used by 
the ROM for varying purposes. 
Note here that I5C65) 1 
means (5C6SI + 100M&C66) 

1 . The absolute value of this 
address will vary from time to 
time. 

(5C65) to SP 1 are spare 
addresses not used by the 
ROM, You can use these for 
any purpose you choose — eg 
‘LD (7000), A' is generally 
quite sensible. Note though 
that: 

(i) the bytes at the start of 
this region will are likely to be 
continually overwritten by the 
ROM, 

<ii) the bytes at the end of 
this region will definitely be 



overwritten by something 
called an ’interrupt routine' 
which I shall talk about m the 
next article, 

SP is a two-byte machine code 
register which I shall dwell on a 
bit more further on. 

SP to I5CB2I is something 
called the MACHINE STACK 
which I shall explain in greater 
detail lurthei on 
(5CB21+1 to (5C7BI-1 is 
spare and can be used in 
machine code, 

i5C7B) to (5CB4J t aroused 
by the ROM to store each of 
the user defined graph ics. 
f5CB4l to 7FFF if you have 
16 K 

or FFFF if you have 48K ore all 
spare addresses and can be 
used by us. 

Storing numbers 

If you have only 1 6K then 
addresses 8000 to FFFF do 
not exist. 

Enough of all that boring 
drivel. Let's turn our attentions 
to something constructive. 
Firstly, here are all the different 
ways of storing numbers on 
the Spectrum. 

Instructions like LD C.42 
you already know about, so 
let's see what else we can do 
I II use some abbreviations 
here: the small letters m, n, p, 
and q to represent single 
bytes, and combinations mn 
and pq to represent byte pairs 

LD A,lp(() Only the A register 
may be used in this way. 

LD i p q ) , A The reverse 
operation. Again only the A 
register may be used like this. 
LD BC.ipql Only register pairs 
BC, OE and HL may be used in 
this way. 

LD (pql, BCDitto. 

The following combinations 
can NOT be made: 

LD fqpl.m 
LD ipql,mn 
LD (pql.imn) 

The stack 

The Stack, or "machine 
stack" as it is sometimes 
referred to. is a highly useful 
piece of memory organisation, 
It does not have a BASIC 
equivalent. Imagine, if you 
would, a stack of cardboard 
boxes. We may only alter this 
stack in two ways — we can 
place more boxes on top. or 
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07" (Or 1 FD) rather than 



meaning: 
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we can remove boxes from the 
top. What we cannot do is to 
insert boxes into the middle, or 
to remove boxes from the 
middle. The machine stack is 
very similar to this idea, except 
that it uses numbers instead of 
cardboard boxes, for although 
cardboard boxes would 
probably he more fun, they 
wouldn't fit in the case of the 
Spectrum. It consists of a 
sequence of numbers. 

You can place new numbers 
at the end of the list, and you 
can remove numbers from the 
list. Each number in the list is 
two bytes long. 

To spot the usefulness of 
the stack it is best to show by 
example This program will 
exchange the values of 
register pairs 8C and OE 
notice how it works 
PUSH BC Slack the number 
currently held in BC. 

PUSH DE Stack the number 
currently held in DE 
POP DE Remove the number at 
the top of the stack and assign 
to 8C 

POP DE Remove the number at 
the top of the stack and assign 
to DE 

The words “push" and 
"pop” are a delightful pair of 
words - almost as much fun 
as PEEK and POKE in fact 
PUSH means append a new 
number to the list, and POP 
means remove the most 
recently PUSHed number from 
the list 

The actual location of the 
stack is somewhere very high 
in memory. The computer 
keeps track of things with a 
machine code register called 
SP l Stack Pointer). $P is a 
two byte register, just like BC 
or HL, however, unlike these 
two it cannot be separated into 
its two constituent bytes 
Unfortunately, for some 
reason as yet unknown to me. 
the instruction LD HL. SP does 
not exist, so if you ever want 
to know the exact value of SP 
you need two separate 
instructions: LD HL.0000 

ADD HL, SP, What does SP 
do? I hear you ask* It simply 
stores the address of the item 
at the lop of the stack — this 
register is updated 
automatically every time either 
PUSH or POP is used 



Arithmetic 



The simplest arithmetic 
instructions are INC 
(increment! and OEC 
Idecrement) INC D means 
increase D by one, DEC HL 
means decrease HL by one, 
and so on. You should notice 
however the following 



phenomena it D contains the 
byte FF then INC D will change 
the value of D not to 1 00 (for it 
cannot contain a value that 
large! but to 00; similarly, if HL 
contains 0000 then DEC HL 
wilt ‘ 'decrease' ’ it to FFFF. 

What we can't do. although 
I'm sure we'd all like to. is tn 
be able to say LD A,B t C or LD 
BC,3 * HL + 1 , almost as we do 
m BASIC. Unfortunately, such 
luxuries are beyond us. and 
LD’can only ever transfer the 
value of a register, a constant, 
or the contents of an address. 
Arithmetic is restricted to a 
few bas*c specialised 
instructions, In order to under 
stand arithmetic we first need 
to introduce a new "register" 
called the CARRY FLAG. 



The carry flag 



A FLAG ts very similar to a 
REGISTER except that where a 
register may hold any value 
between 00 and FF, a flag may 
only hold the number mo or 
the number one. A very, very 
important flag as far as 
arithmetic is concerned is 
the CARRY FLAG, I shall 
denote this flag by the letter K 
to avoid confusion with the C 
register. iPlease note that this 
is not a standard convention, 
and that to my knowledge 
nobody uses this 
representation except rnei 
The need for the carry flag is 
made apparent by additions 
like 93 * E8. The correct 
answer is of course 1 7B, 
however, no single register on 
its own can store numbers that 
large, if A contained the 
number 93, and B contained 
the number E8 then "ADO 
A,B' fat first sight equivalent 
to the BASIC statement LET 
A A * Bi could never store 
the correct answer in the A 
register alone The CARRY 
comes in as follows. I shall 
write KA to mean the "register 
pair” formed by K fthe carry 
flag! and A (the A register I. 



if the result of such a simply minus three, 
subtraction turns Out to be Some other instructions yo« 
negative you should add 200 should know are: 
to KA, or 20000 to KHL, as 
the case may be fn other 
words, "LET KA = 04 07" AND A meaning 
means "LET KA - 200 * 04 SCF meaning LEI 



AND A meaning LET K 
SCF meaning LET K 1 



Some quite useful things to know are; 



SBC A, A means IF K 0 THEN LET A 00 

IF K 1 THEN LET A FF 

AND A SBC HL,BC means LFT KHL HL BC 



Machine Code 



Multiplication and division 



ADD A, B means LET KA A 
ADC A,B moans LET KA A * 8 
ADD HI BC means LET KHL HL 
ADC HL.BC means LET KHL HL 



similarly 

SUB A,B means LET KA A B 

SBC A,B means LET KA A - B 

SUB HL.BC does not exist 
SBC HL.BC means LET KHL = HL 



instructions do not exist in 
machine code, but we shall see 
how we may get around this tn 
I later article. In the next part 
of this series I shall conclude 
my explanation of all machine 
code instructions, and begin to 
discuss how they may be 
usefully put together into 
PROGRAMS. In the meantime 
here are four tables which 
between them tell you the 
hexadecimal codes for all of 
the machine code instructions, 
even the ones you don’t know 
about The tables are 
reproduced from my book 
MASTERING MACHINE CODE 
ON YOUR ZX8T please 
keep them even though you 
may not understand them all 
as yet, for they wifi not be 
repeated. 





MACHINE CODE 



PART 3 

OF THIS ARTICLE 
WILL BE 

CARRIED OVER TO 
NEXT MONTH 



TABIC TWO 



1 




DC 


til 


SP 


IX 


►V 


A DC HL l 


E 0* a 




£DGA 


tDJA 






AGO ML * 


m 






3i 


— 




ADO lX,i 


DD09 


ODT? 








— 


AW 1?.t 


PDOS 


FOlS 




f039 


- 


fD29 


D€C i 


Dfl 


m 


2B 




DC2B 


FBJfl 


INC t 


03 


13 


33 


33 


DD23 


RH3 


LD i.mn 




1 liihmmm 


2 1 rwimffl 


^ 1 


DD21<mnwn 


FD21nrtrnm 


LD l.ipql 


IDfl&qqpp 


EDS&qTjflft 






Dt32Ar4upo 


C02Aqqpp 


ID rpqi a 


E D* 3km Pp 






EatJaofti 


0022.jqpt$! 


fQ22mw 


POP * 


Cl 


Dl 


Et 


- 


DCfl 


FOCI 


PUSH i 


cs 


D6 


E9 




DOES 


FD€9 


SBC ml * 


£D42 


EO&2 




€072 
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t 


B 


C 


D 


E 


H 


L 


ihli 


A 


ilX ■ d| 


ADD A.r 


80 


81 


82 


83 


84 


85 


3ti 


87 


DD86dd 


ADC A,r 


88 


89 


BA 


8B 


BC 


8D 


BE 


8F 


ODBFdd 



AND r 



BIT O.r 
BIT i.f 
BIT 2 . r 
BIT 3,r 
BIT 4,r 
BIT 5,r 
BIT 6,r 
BIT 7 i 

CP r 



DEC r 



IM f .(Ci 



IMC 
LD 8 r 
LD C.r 
LD D,i 
LDE.r 
LD H r 
LD L.r 
LD (HLl.r 
LD A„r 
LD 

flX + d).r 
LD 

(IV t-dl.r 



OR r 



OUT |CU 



RL f 

RES O.r 
RES l.r 
RES2,r 
RES 3,r 



RES 4,r 
RES 5.r 
RFS 6,r 
RFS 7,r 



RLC r 
RRC r 
RL r 
RR r 



SET O.r 
SET 1 ,r 
SET 2 ,( 
SET 3,r 
SET 4,r 
SET 5,r 
SET 6,r 
SET 7.r 



SUB A.r 
SBC A.r 



SLA r 
SRA r 
SRL r 



XOH r 



TABLE ONE 



AO A 1 A 2 A3 A4 A5 A6 A 7 DDA6dd 



CB40 CS41 
C84B CB49 
CB50 CBS 1 
CB58 CB59 
CB60 CB61 
CB68 CE369 
CB70 CB71 
CB78 CB79 



CB42 CB43 
CB4A CB4B 
CB52 CB53 

cbsa cese 

CB62 CB63 
CB6A CB6B 
CE72 CB73 
CB7A CB7B 



CB44 CB45 
CB4C CB4D 
CB54 CB55 
CB5C C65D 
CB64 C865 
CB6C CB6D 
CB74 C875 
CB7C C87D 



CB46 CB47 
CB4E CB4F 
CB56 CB57 
CB5E C85F 
CB66 CB67 
CB6E C86F 
CB76 CB77 
CB7E CB7F 



DDC8dd46 

DDCBdd4E 

DOCBddSe 

DDCBddSE 

DDCBdd66 

DDCBddSE 

DDCBdd76 

DDC8dd7E 



88 89 BA BB BC BD BE BF DDBEdd 



05 OD 15 ID 25 2D 35 3D DD35dd 



FT 40 ED40 ED50 ED58 ED60 ED68 Ed78 



04 


OC 


14 


1C 


24 


2C 


34 


3C 


DD34dd 


40 


41 


42 


43 


44 


45 


46 


4 7 


DD46dd 


48 


49 


4A 


48 


4C 


4D 


4£ 


4F 


DD4Edd 


50 


51 


52 


53 


54 


55 


56 


57 


DD56dd 


58 


59 


5A 


5B 


5C 


5D 


5E 


5f 


DDBEcId 


60 


61 


62 


63 


64 


65 


66 


67 


DD66dd 


G8 


69 


6A 


6B 


6C 


6D 


6£ 


6F 


DDBEdd 


70 


71 


72 


73 


74 


75 


— 


77 




78 


79 


7A 


7B 


7C 


7D 


7E 


7F 


DD7£dd 


DD70 


DD7 1 


DD72 


DD73 


DD74 


DD7 5 




DD77 


* 


dd 


dd 


dd 


dd 


dd 


dd 




dd 




Fd70 


FD7 1 


FD72 


FD73 


FD74 


FD75 


— 


FD77 


— 


dd 


dd 


dd 


dd 


dd 


dd 




dd 





BO B 1 £32 B3 B4 85 BB B7 DOBBdd 



ED41 ED49 EDST ED59 ED61 ED69 ED79 



CB80 CB81 
C688 CB89 
CB90 CB9 1 
CBS 8 CB99 



CB82 CB83 
CB8A CB8B 
CB92 CB93 
CB9A CB9B 



CB84 CB85 
CB8C CB8D 
CB94 CB95 
CB9C CB9D 



CBB6 CB87 
CB8E CB8F 
C89G CB97 
CB9E CB9F 



DOCBdd86 

DDCBddSE 

DDCBdd96 

DDCBddSE 



CBAO CBA1 
CBA8 CBA9 
CBBO CBB1 
CBB8 CBB9 



CBA2 CBA3 
CBAA CBAB 
CBB2 CBB3 
CBBA CBBB 



CBA4 CBA5 
CABC CBAD 
C8B4 CBB5 
CBBC CBBD 



CBA6 CBA7 
CBAE CBAF 
CB86 CBB7 
CBBE CBBF 



DDCBddA6 

DDCBddAE 

DDCBddB6 

DDCBddBE 



CBOQ CB01 CB02 CB03 C804 CB05 CB06 CB07 DDCBddOB 
CB08 CB09 CBOA CBOB CBOC CBOD CBOE CBOF DDCBddOE 
CB10 CB1 1 CB12 CB13 C814 CB15 CB16 CB17 DDCBddt 6 
CB1 8 CB1 9 CB1A CB1B C81C CB1D CB1E CBlF DDCBddlE 



CBCO CBC 1 
CBC8 CBC 9 
CBDO CBD1 
CBD8 CB09 
CBEO CBE1 
CBE8 CBE 9 
CBFO CBF1 
CBF8 C8F9 



CBC2 CBC 3 
C8CA CBCB 
CBD2 CBD3 
C8DA CBD8 
CBE2 CBE3 
CBEA CBEB 
CBF2 CBF3 
CBFA CBFB 



CBC4 CBC5 
CBCC CBCD 
CBD4 CBD5 
C8DC CBDD 
CBE4 CBE 5 
CBEC CBED 
CBF4 CBFB 
CBFC CBFD 



CBC6 CBC7 
CBCE CBCF 
CBDG CBD7 
CBOE CBDF 
CBE 6 CBE7 
CBEE CBEF 
CBF6 CBF7 
CBFE CBFF 



DDCBddCG 

DDCBddCE 

DDCBddDS 

DDCBddDe 

DDCBddE6 

DDCBddEE 

DDCBddFG 

DDCBddFE 



90 91 92 93 94 95 98 97 DD96dd 

98 99 9A 9B 9C 9D 9E 9F D09Edd 



CB20 CB2 1 
CB2S CB29 
CB38 CB39 



CB22 CB23 
CB2A CB2B 
CB3A CB3B 



CB24 CB2 5 
CB2C CB2D 
CB3C CB3D 



C826 CB27 
CB2E CB2F 
C83E CB3F 



DDCBdd26 

DOCBdd2E 

DDCBddSE 



A8 A9 AA AB AC AD AE AF DOAEdd 



FD7Edd 



FD86dd 



FDCBddBB 

FDCBddBE 

FDCBdd96 

FDCBddSE 



FDCBdriAB 

FDCBddAE 

FDCBddBB 

FDCBddBE 



FDBddOG 
FDCBddOE 
FDC Bdd 1 6 
FDCBddlE 



FDCBddCe 

FDCBddCE 

FDCBddDB 

FDCBddOE 

FDCBddEB 

FDCBddEE 

FDC8ddF6 

FDCBddFE 



FD96dd 

FD9Edd 



FDCBdd26 

FDCBdd2E 

FDCBdd3E 



FDAEdd 



D6nn 

OEnn 



EEnn 



(IY + d) 


n 


FD86dd 


CGnn 


FDSFdd 


CEnn 


FDA6dd 


E6nn 


FDC Bdd 4 6 


— 


FDCBdd4E 




FDCBdd56 


— 


FDCBddBE 


— 


FDCBdd66 




FDCBdd6E 


— 


FDC Bdd 76 


— ■ 


FDCBdd7E 


— 


FDBFdd 


FErm 


FD35dd 


— 



FD34dd 

FD46dd 

FD4Edd 

FD56dd 

FDSEdd 

FD66dd 

FDSEdd 



06nn 
OEnn 
1 6nn 

1 Enn 

26nn 

2 Enn 
38nn 
3Enn 
DD36 
ddnn 
FD36 
ddnn 



F6nn 
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TECHNIQUE 



MAKING SENSE OF 
BUBBLE SORTING 



G 




Many programmers 
have used bubble 
sort subroutines to 
get the contents of 
D an array into order. 
Few of those who've 
used the routine 
could explain how it 
works. Mike Bidden, 
Tamworth, Stafford- 
shire, takes on the 
task of making it 

all clear. 



I wasn't sure how bubble sorts 
worked, so decided to try and 
fathom the whole thing out. I 
thought I'd experiment to in 
vestigate whether it was possi- 
ble to devise programs which 
would make the process self 
explanatory end thus make it 
clear what was happening. 
When \ began doing this. I didn't 
really understand it myself. Now 
1 think I do. 

Although the bubble sort is 
not particularly fast Or 
sophisticated, it is quite ado 
quale for smell arrays, and has 
the advantage of using up little 
memory. 

Fast Bubble Sor- 
ting 

T o get an initial understanding of 
the bubble sort process, enter 
the program shown in Fig. 1 . Ex ■ 
amine and think about each pro 
gram Ime as you do so. The pro- 
gram allows you to enter eight 
numbers of your choice in any 
order. The computer then enters 
the FAST mode and in a matter 
of seconds, prints them in 
ascending order. This gives you 
some idea of the capability of 



the bubble sort An examination 
of the listing in Fig. 1 , will reveal 
that you are asking the com 
puier to carry out the following 
task, again and again: 

"Take the first number at the 
top of the list and compare this 
in turn with each number (star* 
ting from the bottom of the list), 
until you find a smailer number; 
then swap these two numbers. 
(If no smaller number is found, 
move on to the second number 
from the top of the list and 
repeat the processl." 

In this way, the small numbers 
bubble' to the top of the list and 
the heavier ones drop to the bot - 
tom. Use a pen end paper to 
write down eight numbers in a 
mixed order, then follow the in 
structions given to the com- 
puter, writing down the revised 
list after each swap. You will 
find that this simple process, 
does indeed sort the list into 
ascending order. 

Slow Bubble Sor- 
ting 

A clearer way to view the com 



puter at work, following your 
programmed instructions, is to 
abandon the quest for speed and 
deliberately slow the computer 
down to a snail's pace and have 
it mark the two numbers it in- 
tends to swap before it does so. 
To obtain the slowest bubble 
sort In the history of computing, 
enter the program shown in Fig, 
2 and run it . The computer prints 
two columns of numbers. The 
FIG. 1 

ci DIM RiS> 

J.O FOR Jel TO 

15 INPUT B 

1 6 LET fli J! =B 

17 PRINT R(J> 



column on the left is the intial 
mixed array to be ordered and on 
the right is the column which 
changes as the sort progresses 
The computer marks each pair 
to be swapped with black 
squares. It's fascinating to 
watch the computer at work in 
slow motion. (I sat mesmerised, 
running this program, for about 
twenty minutes). But the 
method of operation really sank 
into the grey matter by watching 
the process When the son is 
completed, the computer in- 
forms you and produces a 
display similar to that shown in 
Fig. 3 

At this point, I decided that 
one could improve the clarity of 
understanding by allowing the 
record of each swap to be retain- 
ed on the screen jhere you'll 
need the 1 6K RAM pack), 

A few modifications to the 
program in Fig, 2 produced that 
shown in Fig. 4. This program 
obligingly records each swap 
made, across the screen, until 
sorting is complete ISee Fig, &| 
This was a further step toward 
the full clarity of understanding. 

An interesting empirical 
observation here, is that the 
number of swaps logged is 
always approximately equal to 
the number of elements in the 
array to be ordered. Is there a 
theoretical maximum? Perhaps 
the mathematicians amongst us 
could advise 1 

in Conclusion 

Having whiled away a pleasant 
afternoon dabbling, I felt I had 
finally got the bubble sort 
’sorted', I hope these ramblmgs 
help you in the same way. I feel 
there's a lot more scope for slow 
computing and display to help us 
all understand what these little 
black boxes get up to. By the 
way, does anybody out there 
really understand the SheH- 
Metzner? 



3 



a 



sJ 

J=1 



TO 



SO NEXT 
SO FOR 
52 FR3T 
SS LET K*U+1 
SB FOR I -K TO 3 
S5 LET S=K+3-I 
70 IF t'J.» 

MEN GOTO 90 
75 LET 

00 LET RfSJ-rtfwN 
0S LET A t'U) sM 
90 NEXT I 
90 NEXT U 

96 PRINT 

97 FOR J= I TO 6 
90 PRINT AfJ) 

99 NEXT J 



OR AWMWJ T 
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TECHNIQUE 



e mi i«ii 
and on 
which 
esses. 
;h pair 
black 
ftg to 
JOfk in 
Miwjd. 

about 
t the 
f sank 
iching 
wt is 
er in- 
:e$ a 
wn in 

1 that 

ity of 
9 the 
main 
you'll 

0 the 

1 that 
gram 
swap 
untit 
g 5). 
ward 
ding, 
heal 

the 
d is 
al to 
t the 
me a 
naps 
St us 



t'RND4ddai0t 



TO 8 
TO £0 



m 2 

Z DIM ft £31 
5 LET Y*0 
10 FOR J=1 TO 8 
15 LET flfJl =INT 
SO NEXT J 

21 LET X = 0 

22 FOR 0=1 
S3 FOR K =1 

24 NEXT K 

25 PRINT RT X,Y;A*vU 
25 LET X=X+2 

30 NEXT J 
AO LET Y=Y+3 
SO FOR J=1 TO 3 
55 LET K=J + 1 
60 FOR I=K TO 3 

65 LET 3=K+3-I 

70 IF fl<5) OR ft (SI =ft I'OJ 

HEN GOTO 90 

7S LET M=fttS) 

30 LET ft iS J = ft CO> 

35 LET 

66 PRINT AT J*3-a # V-l, "1" 

6 7 PR INT AT 2 * O - 2 , V - 1 ; " 8 " 

59 GOTO SI 

90 NEXT X 

95 NEXT J 

96 PRINT "SORTED" 

m 3 



m 4 



2 


DIM 


R tB) 


5 


LET 


Y = ll 


10 


FOR 


U = 1 TO © 


IE 


LET 


ft tJ) = INT 


20 


NEXT 


V 


21 


LET 


X =0 


22 


FOR 


Jsl TO 6 


23 


FOP 


K — 1 TO 2© 


2d 


NEXT 


K 


25 


PRINT AT X Y , 


28 


LET 


X=X+2 


30 


NEXT 


V 


40 


LET 


Y *14 


50 


FOR 


v=i to e 


55 


LET 


K *U + 1 


60 


FOR 


I cK TO S 


eu 


LET 


S *K + 6~I 


70 


IF R(5) 



( RND *69+10? 



Rid! 



MEN GOTO 9© 

75 LET M = A IS) 



OR A £S) =ft T 



(on 



LET A ( S J 
LET A ( J) 

PRINT RT 
PRINT RT 
GOTO 21 
NEXT I 
NEXT J 

PRINT "SORTED'' 



:R 

iM 

2*5-2j 14; 
2*U-2,. 14: 



50826812 


12 


12 


12 


12 




7© 


768501 


|26 


2© 


26 


12 


izm 


fc2© 


£6 1 


150 


50 


50 


71 


71 


71 


71 


71 


71 


71 


66 


86 


06 


06 


3 Si 


Pc 


76 


26SS0 


50876 


76836 


36 


98 


98 


98 


90 


98 


93886 


86 


8© 


86 


56 


8© 


86| 


|98 


SORTED 











f!G 5 



Conversion Time 

Here are two programs for the 
ZX81 which convert 
temperatures from Fahrenheit 
to Centigrade This is not, we 
know, particularly exciting, and 
there are many programs which 
do the task. However, we've in 
eluded these two here because 
they approach it in quite a uni 
que way. 

30 

4-0 

50 • ■ 

60 mm* 



The first one prints out a sort 
of chan which can be read to 
give an approximate conversion 
(read to the end of a line, then 
straight down). The second one 
creates a vary interesting 
display, as it gradually draws up 
the 'steps', as you'll see when 
you run it As an exercise, work 
out what the vertical scale 
should be, and add a few lines 
after line 70 to include this. 



94 


25 


70 

30 

90 


33 


26 


170 

110 


55 


20 


*• -Q 

130 


29 


33 


14© 

150 






160 



EHBcaesee 



: ~£T. 

ISO 



35 49 


190 




200 


25 55 


210 




2 20 


25 94 




SORTED 
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102030405060 703090100 
3 REN CONVERSION GRAPH 
D REM FflHR. TO CENT. 

30 FOR F =30 TO 220 STEP 
4.0 IF F<100 THEN PRINT * 

50 PRINT F; 

60 FOR Cs=l TO 5*<F-32»/45 
70 PRINT 1 
SO NEXT C 
90 PRINT 

IDO NEXT F 

105 PRINT 

; 10 PRINT TAB 3; " 1 02030405060 TC* 
3090100" 



*4 * 

J* 




IP REM CONVERSION GRAPH 11 
20 REM FAMR. TO CENT * 

3D FOR F =35 TO 2£0 
50 IF F>4.0 THEN PRINT F; 
eo PLOT S ■* t F - 32 > y 1 3 , F i 0 
“0 NEXT F 
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• Fiflii Ilf 



SHIP 



AND ONLY £5J5 
BOTH TAPES FOR 



ftAV AlLVE as LOWS At^OiillLt I* GPt * * >LlI t> WifH 1 1 VlNti 

SCOflE BY SnOf?TUsie TH£M WNICH *L» CAuIES f hem to aflEAP INTO LOT? 
OP= LlTTlt BITS AN SHAKES Lift £ Vt N WOfftSE ' 



■ WACwiNf COOI O PO« 
PAST ACTION 
■ONlciiiiN vcq»iNr. 

A w|Q«SODP £ with 

INTER NAVE FACILITY 
*llP TCH »vATE^J 



*I-kTAa IHrMW 1,0® m 
INCT A« CASV *1 If 
l^XlNOA 1 ! 

•n*i» HOvttMiT u*r 

• HUM Vl«l»l»l 
•KQHTi L*MrtOT*tl 
ftlfiWt'TlrfluXT 



THIS GAME IS JUST AS BAD! - 
AN OFFER FOR RIAL MASOCHISTS 

MAIL ORDER ON LY*P LEASE MAKE CHEQUE/PQ PAYABLE TC 
THE SOFTWARE FARM OEPT A 
CRAIGO FARM. BOTANY BAY. TINTERN. GWENT 1 



• M ACH INE CO DEO F OR F AST ACTION 

• EXTRA "GOBBLER ' FOR 10.000 POINTS 

• ON SCREEN SCORING 

• HIGH SCORE WITH "ENTER NAME" FACILITY 
•UP TO 4 PLAYERS 



AN ANNOYINGLY FRUSTRATING GAME IFOR ONLY £5,55 



BEAT THAT HIGH SCORE! 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIIS 
GOBBLE YOUl YOUR ONLY 
AIDES ARE FOUR "POWER 
PILLS" WHICH MAKE THE 
MEANIES EDIBLE BUT 
NOT FOR LONG1 



SPECTRUM 

NEWS FROM 



Jus iFLfofO your ZX SPECTRUM ' No pant n looking a ny 
farmer —we have the products you nr«*tl at Bw prices you expect 



SP48 

32K Memory extension 

((< V I Vj 10U <* 4&K Jpqr.'K Vert - ffi SPBO) 




SP80 



64K Memory extension 

living ironwe flCK.i 



£50 



HBlIhefflSiml rhr SPBO tt erode She SpecRum caw sHrM^cwixwliJlewiih^l 
Wwa atttomlZx Prnfot SS232 M*citwrtv<> «t ) .«<- very low n power corrouriixion 
require np wider-ng ,ve «ny to fit mi remc^r and carry our tut guwmte* 

TranYer yw ZXHI BASIC 
ana nwctwy code ;yoqrMr^ 
and data onto your 

w-*h rue tatMoui new SLOWLOADE 



tapei 

■rvi MtomAK<vy converts them to SpectRXtew ir.Mty tor norm.# Specimen SAVfmq 

“h^T _ ^R^S&eNQ^ES 

FrwiVMaiir waYAfif^gtr K*<T V O? * ?i j C6 




P^ri-ntimJrVftT 

Pv.A'rfUSfimp 



Ptwv bcL t you m*** VAT ■ 
ruHTt i me Tiptmn 



Cfi3* I 



Oivnfy 



f**P 45 

Piiy^WrW F^U London Hyfcfltfcl fty lOT 1 
NUfflv Lfc-TMrvNVii Adifreii 



FAST LONDON ROBOTICS— THE OPTIMUM SOLUTION 



D J MOODY COMPUTER SOFTWARE 



16K SPECTRUM COMPETITION 



GAMES 




ADVENTURE SERIES All tS.OD 

The Series £ 16.00 

For the I6K ZXBl arc ZX Spectrum Those 
Adveniures are linked together using data 
storage above FtAMTQP ah can be played 
independently of the others You must com- 
plete certain tasks lo continue io ne;xt 
Adventure 

AOVENTURE-1. 00 ave< « If- ,= 

ghosts, a magician goblins and trolls alt out to 
get you Graphic display Ha if -a- mo 

ADVENTURE-2, Deep «.-:• i adventure with 
30 wrecks. SO treasures. Jelly fish, octopus 
and sharks Graphic display Halta-mo 

ADVENTURE- 3 . Land based adu-tu-r- 
with 50 locations 70 treasures, ghosls. vam- 
pires. monsters snakes. Father Christmas 
and his e-ves Graphic display Half-a-mo 

ADVENTURE-4. Space adventure * pi 31- 
stars and planets to visit. 70 treasures Aiion 
starships pirates etc Graphic display Halt- 
a-mo 



Note: Ha It- a - mo s oof save game feature t . 1 
Stopping a game while playing and returning 
io same positron upon reloading 



COMPETITION 

CONDITIONS OF ENTRY 

1 One entry lorm is supplied with every 
cassette purchased No limit to (he 
number of entries per person 

2 Closing dale i s las I post on February i Sin 
I9S3 

3 Prizes 

1 SI prize IS a 1 6K Spectrum and C20 worth 
of our self ware 

2nd prize of £20 worth of our son ware 
10 runner- up prizes q! £10 worth of our 
software 

4 Entr.es must be on official entry forms No 
copies accepted 

5 No correspondence w II be entered mro 
Winners will be notified by post 

6 Entry will be construed as acceptance o' 
ail conditions 

ORDERING 

See our range ol Soli ware ai Wallasey Soh 
ware. 3 MonmouihFfct Wallasey Merseys,d« 

TRADE ENQUIRIES WELCOME 

Cheques payable io 

D J MOODY COMPUTER SOFTWARE or 

D J MOODY Prices are all inclusive P4P s 
free VAT 15 charged at 15% Orders 
dispatched within 4fl hours 6mon|hguflrrem- 
tee Slate ZX Spectrum or ZXSi Orders to 

Dept ZXC, 1 Stamhlll Collages, Granby 
Lane. Bingham. 
Nottinghamshire NG13 SDH. 



UTILITIES 

AS/DIS. Hi', assemrjivr and cs,i&f,emt>!t?r 
tor the machine code user 5000 bytes reser- 
ved Functions Hen fuad assembles he* 
code Hex dump dissembles code. Hex 
clear clears parts of memory Hex save saves 
named program £5.00 

CASSETTE DESIGN. To n- >p you store 
your own tapes this program will use the ZX 
Printer to prml your own designs These are 
used as inlay cards it wvi store up 10 to 

designs Save r online.. £5.00 

WORD SQUARE R. This program will helpr 
you solve word squares such as me one In 
Computing Today SopJemoer Mat dimen- 
sions are 20*30 characters Searches N. S. 
E, W NE. NW SE. SW Save routine £5.00 

DISASSEMBLER. Decc-div Uyles in 
memory to ZSOA mnemonics All shilts calcu- 
lated correclly A very handy liy 1 .. . £5,00 

ASSEMBLER. Type in normal ZBOA 
mnemonics and this program will I urn them 
into iheir codes and load ihem >nto memory 
Full eot ng facilities £5.00 

METRIC CONVERTER. Main converting 
section will convert Length Area. Volume. 
Velocity and Mass Gives table printout 
Hundreds o< conversions possibse £5.00 

DATA FILE. The newest and most flexible 
Date liling system yet Any memory stze Files 
any length 20 zones wdhin a tile Functions 
Find Me, Delete file, Amend Site, Search trie x 
2 one y for X$ Swap tile Lpfint tile. Alpha- 
betical ordering Inverted ordering The best at 
only M OO 
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16K ZX81 GAMES 



All in all, you're fust 
another brick 






Adam waring, from Hull, has sent us two pro- 
grams which he believes are the best he has ever 
written — THE wall and SURROUND, in the wall 
you have to try and demolish the wall, before it 
demolishes you. SURROUND pits you against an in- 
telligent ZX81 , as you try to draw lines around 



each other. 




The wait 

The wall i£ Closing in On you. 
There's no escape. Can you 
destroy it before it destroys 
you? The answer, quite simply, 
is NO The wall is endless, Your 
'V' is moved rapidly from left to 
right at the top of the screen. 
The wall scrolls up towards you. 
Your only chance is to hurl 
yourself at the wail in the hope 
of dislodging some bricks. 

The game is fast for a BASIC 
program. This is because 
characters are POKEd into the 
display file - much faster than 
PRINT AT, especially when deal 



mg with numbers. Your score is 
POKEd on the bottom line of the 
screen, making use of the full 24 
lines. It is necessary to use these 
lines as they are not moved up 
when SCROLL is used. 

The speed of the wail moving 
can be made faster slower by 
changing the length of the loop 
in line 250. Yog could even in- 
troduce another variable which 
makes the game faster as it goes 
along 

variables used:- 

P - Display file for pokeing the 

V‘. 



w * Display file for pokeing 
your score 
S - Score. 

H = High Score. 

X = General purpose loops 
Y - Position (or the 'V', 

C = Counter lor number of 
bricks you have hit, 

D Number of bricks to be 
knocked out 

2 Part of score being poked 
F - Vertical position for 'V 
whan being fired at the wall. 

AS - String array for printing 
"SPLAT'’ in big letters, 

X$ Score string to be poked 
on Une 24. 



surround 

The idea of this game is to trap 
your opponent, the ZX8 1 , by 
making it bump into something. 
The 2X81 will try and trap you, 
using a rare ble nd of c unning and 
intelligence. 

Despite this, you'll probably 
find you know what its next 
move is going to be after playing 
it a few times. Then you can got 
to work, and modify the com- 
puter 1 s strategy by changing 
lines 540 to 570 

The first player to win five 
games wins the round. 
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100® 

£00 

£4© 

250 

26© 

2sa 

300 

310 

320 



£0 GOSUB 2000 
30 RftND 
40 LET P=PE£K 
* 256 *2 



ICSWfPECK 16397 



50 LET U=P+?65 
60 LET M=0 
70 DIM R* 17,32} 

30 GO SUB 900 
90 LET S=0 
110 FOR X“ll TO 21 
120 PRINT hT XU: “i 



130 NEXT X 
ISO REM ft* I 
16© SCROLL 
170 PRINT " 

«n 



180 FOR X“@ 
190 IF PEEK 



PRINT UhU 



ro 30 

( p + - 



NEXT X 

REM * ft HRIN LOOP ft* 

FOR X-l TO 5 
FOP Y-O TO 30 
POKE Pn‘ ,59 
POKE Ph'-i.e 
IF INKEY»< j“ " THEN GOTO 
NEXT V 

POKE P+Y-1^0 
NEXT X 
GOTO 150 
REM *« FIRE * ft 
LET C = - 1 

LET D=1NT :RNr ft'9; tl 
FOR F~0 TO 20 STEP 2 



> IF PEEK (P+V +F*33i < >0 THEN 
C =G + 1 

\ POKE F + v ftF ♦ • i . 5 9 

* IF PEEK t P ft r f £F + 1 i i 0 

LET C = Cftl 

» POKE P+ ■* >T + li ^33.0 
i POKE P+Y+F*33,® 

> IF C>=D THEN GOTO *020 
» NEXT F 
» LET S=S+C 
} LET 2=5 

* LET Z-Z 1000 
\ FOR F-0 TO 3 

> POKE U F , I NT Zftl56 
) LET Z=ZINT Z 
1 LET Z*ZftiO 



690 NEXT F 
TOO GOTO 350 

900 REM ft* S CORE BURRO ft * 
920 LET X*=" 



:,CCPE=0OOO 



930 FOR X=1 TO 31 

34 0 POKE P ft A t 7 56 . C ODE X * t X } 

950 NEXT X 
960 RETURN 

1000 REM ft* SPLhT. ft* . 

1010 i ET Hjia; - " USfii WH& ft 



1 020 LET - “ 

wsm urn* mm 

1030 LET flt(3 ) ^ • 

wbhss jew mm mm 

1040 LET fliNJY’ 



ft ft&ft ft ftm it ft 

* 

ft ftWW ftW ft ft 

tm mm mu ft 



1050 LET R$ 1 5 ) = " 

*y« ftw ftis 

1060 LET R$ (6 1 

B&S&S ftW ft&§ ftW 

1070 LET RSJ7> = 



ft ftifftW ft 

1 

ft teW *» *&wsm & 



1100 FOR X = 1 TO 7 
1110 SCROLL 
1120 PRINT R*(X) 

1130 NEXT X 
1140 FOR X - 1 TO 14 
1150 SCROLL 
1160 PRINT " 



1170 NEXT X 

11Q0 PRINT RT 9 f lj "YOU MR'.'E BEEN 
CRUSHED TO PIECES BY THE URLL . 
BITS OF YOU RRE ALL OUER THE 
PLPCE * " 

1190 PRINT RT 12.1; "YOU DEMOLISH 
ED ” ; 5 . " BRICKS." 

1200 PRINT RT 14 ^ 1; „ 

1210 IF 5 < 300 THEN PRINT "YOU Rr 
E PATHETIC. HINT. TRY OPEN IF 

G YOUR EYES NEXT TIME * _ , ^ r 

1220 IF 5? = 300 AND 3 < 500 THEN PP 

I NT "I SUGGEST YOU TAKE UP GOLF 

*1 

1230 IF 5>=5O0 AND 5,1000 THEN P 
R I NT "NOT SRD, OUT YOU COULD DO 
U ITH SOME PRACTISE." 

1240 IF S>=1000 hND S i 3000 THEN 



WALL LISTING 
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PRINT ■YOUR SC ORE IS AUCRRGE . “ 
1250 IF S>=3000 RND S<5000 THEN 
PRINT *' PRETTY GOOD. YOU UONT 

DO SO WELL NEXT TIME. 1 
1250 IF S>=5000 RND 5^3000 THEN 
PRINT "I DONT BELIUE MY EYES. HO 
U CRN SUCH ft CRETIN DO SO GOOD' 



1270 IF S > <3000 THEN PRINT "YOU 

RRE THF PEST PLRYEfV T HRUE BERT 

EN. YOU WILL BE REMEMBERED FOR 

YEARS TO COME . 

1300 REM ** MI SCORE ** 

1320 IF S <, M THEN GOTO 1450 
1330 LET H=S 

1340 PRINT AT 1 7 6 . 1 ►COHGRfiTULft ' 
IONS * " 

1350 PRINT " YOU Hftye OlTh I NED 
HE HI -SC ORE." 

1360 LET Z “M 

1370 LET Z=Z IO0O 

1380 FOR F=0 TO 3 

1390 POKE P+F+7S6,INT Z+156 

1400 LET Z-Z-INT 2 

1410 LET Z=Z*10 

1420 NEXT F 

1450 PRINT Hi l flfflGBigSn4=MrfJdl r 



14 60 IF INKEY * = " N " THEN STOP 
1470 IF INKEY %< > "Y " T HEN GOTO 14 



1480 FOR X=0 TO 21 
1490 PRINT hT X .1 * 

f * 

150O NEXT X 



1510 GOTO 90 

1600 REM *4 LORD RND GO ** 

1610 SAUE "URLS" 

1620 RUN 

2000 REM * * INSTRUCTIONS * *- 
2050 PRINT THE WALL" 

2060 PRINT " 

2O70 PRINT 

2030 PR INT DEMOLISH THE UfiLL EL. 
FORE IT" 

2090 PRINT DEMOLISHES YOU." 

2100 PRINT "YOUR *’"U"" IS MOUED 
RAPIDLY ACROSS " 

2110 PRINT "THE SCREEN f ROM LEFT 
TO RIGHT , " 

2120 PRINT "THE URL L NOUES 5LOUL 
Y TOWARDS" 

2130 PRINT "YOU FROM THL BOTTOM 
OF THE" 

<2140 PRINT "SCREEN. WHEN IT RE AC 
HE3 THE TOP"’ ^ 

2150 PRINT "LINE YOU CLM5E TO E‘ 
1ST. YOUR" 

2 160 PRINT "SOLE DEFENCE IS TO H 
URL YOURSELF" 

2170 PRINT ’ AGAINST 1 tt£ URLL IN 
THE HOPE TO" 

2 100 PRINT "KNOCK SOME BRICKS OU 

T DDP^h oftJV el 

2190 PRINT "KEY TO DO THIS." 

2200 PRINT "PRESS ""S"" TO 5TRRT 

ii 

2210 IF INKEY* < >"S" THEN GOTO 22 

10 

2220 CL5 
2230 RETURN 



2S© LET B*=A* 

260 LET A* = INKEY* 

27D IF R*i"5" OR A* > " B " THEN Lt 
T A* -8* 

230 LET A=A+ ( A*=’e" J - (R*-"E"J + ( 



aaoHBnoinMKiiMaSi 

+++++++ + ++ + + +++++++++++++** ► + * + + 

SURROUND LISTING 

10 CL & 

30 LET Z=0 

30 LET Y ~Z 
50 LET A*="S" 

60 LET A =390 

70 LET P=PE£K 1&39&+PEEK 1639V 

*256+1 

30 LET 0=334 

ISO F OR C -t T O 20 

130 PRINT AT 0,31;"++" 

140 NEXT C 

150 FOP C=f» TO 31 

160 PRINT AT 0 . C . + 

170 PRINT RT 21,C;"+" 

180 NEXT C 
135 lET C-i 

190 PRINT A7 0,3; “ZXei = ,, ,Z;Tfi8 

24; '*YOU- M ; V 

2 JL0 LET 6=B + C 

220 IF PEEK IP+B3O0 THEN GOSU5 
S00 







•6" ) - ( A*="7" i ) +33 




+ 


290 


IF PEEK (P+B ) < >& THEN 


GOTO 


* 


1500 






+ 


300 


POKE P+B>136 




+ 


310 


IF PEEK (P+A) < >0 THEN 


GOTO 




1000 








320 


PfA.- 1S8 






390 


Goir o 200 






530 


LET B=B-C: 






540 


LET 0=33 






550 
C = 1 


IF PEEK LB+P + 1 > =0 THEN 


LET 


4 


580 


IF PEEK ( B +P - 1 ) -0 THEN 


LET 


+ 


C = -l 






JL. 


570 


IF PEEK (B+P-33>=0 THEN LE7 



C ■ -33 

580 LET B-B+C 
590 RETURN 
1050 CL5 

1060 PRINT "THE ZX61 U INS YET AG 

ATM" 

1070 LET Z-Z41 

1075 PAUSE 4E4 

1080 IF Z <6 THEN GOTO 40 

1090 PRINT "ANOTHER ROUND TO ME" 

1100 GOTO 1600 

1550 CL S 

1560 PRINT "YOU UON, UHAT A RARE 
OCCASION" 

1570 LET Y=Y+1 

1575 PAUSE 4E4 

1580 IF Y<S THEN GOTO 40 

1590 PRINT "A ROUND TO YOU - AMR 

ZING" 

160© PRINT "ZX8 I = " ; Z , "YOLIs"; Y 
1610 PRINT "ANOTHER ROUND tY OR 
Ml *• 

1620 LET A* = INKEY* 

1630 IF A * s "Y " THEN RUN 

1&40 IF A* < >"N" THEN GOTO 1620 









ZX 81 Spectrum 

MANAGEMENT GAMES 

Tfttrttr ttftlMMjm »f* f#> *1(C jrv! ot *CH (pv, ^ t& pK*« &uf ** 

esuouaai* Th# Mfi #£ IQ rfWwtmrt Tr»ij*r>a Prat* 103* Account* *nd 
5h€*H 

AIRLINE — £5 

C*n VOLJ epmuit# With Rnti-ih Afp****? Ygu numl on %h* numb** of 

miam to op*rai®. wh«ih> or to buy Of c#i*rnw wnttrwf lo enter .no a Iqao or i 
Cflf^aci #tkj the Seva** 61 i taking ind maiAienanoa Ppob^ims 
sftwufte'ftj ar* la,, iiwwtfv sink**, C3^c»HW tughcs. n. e #cfc% atrcfatr 
Orashm 

AUTOCHEF - £5 

A* MD ol a Caiwmg Company you must nagoiiaia Msa**$, d*ao§ cm menu 
Of fc CW. teve* o! adwlrfiir^ and dividends tacfi vw you rn-tisl predict 

tne mdaiion rato You are also given ocitlora on consignments of v^nes and 
food and loan compacts You wtfi E» made ip resign i< you fl*e not successful 
Th*»e« 3 levtHi of dtffocutty 

PRINT SHOP — £5 

You own a imj#t prmiiog company and are rttQuif«S lo dacida on the 
number and type of staff you employ and wtufi to *W«* Of reduce tlaff Ifoi 
the amoum and type of paper you stock tci ms week m which. wo#k is 
Scheduled (til the quotation for each job <*> cash roQu«ramenT$ from nt Casn 
f tow Statement Ata yCu an annapienauf ? Test your tio^wj acumen to the 

hmill Thera art 3 kpv^S of drfteuhy 

MODELLER X — £8 

Tri* it a u*e* friendh Cupnnit moatfe" atncti POvtifr* Manaoeri min a loot to s*a* me 
strategic Oeuwon* ^ a busmesi The mag# UXw vw prqM wn^f.vtfy *ne me 
acton erf m* p#rirwu and podkttion radon of ■ bumm a use* it 

■Klu^ -n Pw pnd erf the pfognrr 

ALL PROGRAMS INCLUDE DETAILED INSTRUCTIONS AND MEED TftK 

DISCOUNT 



r r vs 



£1-50 for two. £3 lor three and £5 lor four. 
Dept Z 

CASES COMPUTER SIMULATIONS 
14 Langton Way 
London SE3 7TL. 






MAKE AMAZING SOUND EFFECTS WITH 
YOUR ZX-81 



M 




fit 

t 




V 

-mi 

/ 







£25.95 THE ZON X-8 1 

mci p&p If V AT 

* Ihe IQH * at SOUND unit it ccKTtprftfary serf cofiidtnfld and 
Bpftcioiiy dtSigngd tor use win me ix-Bi 11 i ust ptugs m 
m disifipnnrng ot widffmg 

* No pow& pooh mm isad* or dtnw extras 

* Monuoi volume {^rmoi on panic - ample volume from pyit-kn 
toudspfoMt 

* SlQfriorti n ai 16N Hoopoe* qf pruifar con Pa plugged into 

ZOn * 8t Sound Unri wfttiout offer ring npima' U 4* operafton 

* Huge range at p€$^ta^ sounds Iqf »™ or Wumc 
helicopters Sei f. S0OM iffuMM. upfawn Gun-sffofs 
Drums Fronts toser^ Organs Seshs Tunes Cnoroseic or 
Nnareyer you dev tie 1 

* Uses 3 cnonnfi soy^d chig g-i -ng piogromme control el prfcff 
volume ehoiiK end noisa oti -yrtn enyatope ton ioi 

* tos^iy odded to ei.ntmg gamers cf progro-mmes g&ng □ re* 
*mpie BASIC im« 

HjU instructions wrtri many ei rjmp.es 0* how to obrom effect* orto the 
pfogfdm-- T -»‘ v . saMiretf Ftiffy ULtOrBfMffd 



zx81 



ZX-PANDA 




ISK-byte EXPANDABLE RAM for 2X81 

• 16384 bytes of extra random access memory 
(16K) 

• Expandable lo 32K wilb easily fitted internal plug in 
module 

• Simply plugs into rear expansion port of the 2X8 1 
computer 

• No additional power supply required 

• LED power indicator 

• Attractive black custom made case contoured for 
stability 

• Compact size (76 *91* 28mm approx ) 

• Compatible with most expansion systems 

• Full 1 year parts & labour guarantee 

• Exceptionally low fully inclusive prices 

ZX Panda 1 6K Expandable Ram Pack E27.50 

ZX Pands 16K Expandable Ram Module .... £19.95 

OR The two together 32K Giant Panda Ram Pack 

£44.00 

• l nally the Really Big One 64K Ram Pack £65.00 



KEYBOARDS 





TYPE A £30.00 tnc. 

Keyboard & case — houses 
your ZX81 prinied Circuit 
board Easy fit-in solder, 42 
keys toil printed Access to 
user port TV mic & ear as 
per ZX81- Or send your 
2X81 and we will fit n for 
you Please add C4 00 pp 
lor this service 

TYPE B £26.50 Inc. 

Replacement 41 key with 
auto repeat, Peel off existing 
K B replace and plug-in 
No soldering 



Cheques/ PO please to 

AFDEC ELECTRONICS LTD, 

Kempshott Lane, Basingstoke, 
Hants RG22 5LT 

PLEASE SUPPLY | AH jjrces include VAT & P4P, QTV 

I6K EXPANDABLE RAM £27.50 

16K EXPANSION MODULE ■ £19.95 

12K GIANT PANDA £44 00 

64K THE BlG ONE £65.00 

KE - BOARD TYPE A £30 00 

K E Y Bl ARD TYPE B..., £26.50 

PLEASE PRINT CLEARLY 

NAME 

ADDRESS 
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THREE-DIMENSIONAL 
CUBES ON THE ZX81 



Luc De Jaeger, from Slotendries, 
Belgium, has discovered a way 
to get representations of three-D 
cubes on the ZX81. He explains his 
method! which uses a 'self made 
television screen worksheet'. 




I7ws is what it looks Oka in practice 



And hero is the program listing 

1 REH * *3 -DIM£NS10NRL CUBtSi# 

3 REM **GENT - BELGIUM#* 

S PRINT “INPUT RNGULRP POINTS 



will 'run out of the screen'. A 
height of about 10 to 25 is 
recommended Of course, it oil 
depends upon the position of the 
chosen coordinates of the 
angular points, 

Lines 6 5 to 1 30 print the first 
' horizontal' edge {see the se- 
cond example) of the upper sur 
face of the cube. In the first ex- 
ample the first Fine of the upper 
surface at the left will be printed 
Lines 185 to 230 print the 
second horizontal' edge. 

Lines 285 to 3 AO print the 
four vertical edges of the cube 
Unes 345 to 440 will print 
the first horizontal edge of the 
base {see example two) or the 
first line m example one. 

Lines 445 to 540 do tha 
same as lines 34 5 to 440 Then 
the second fine will be printed. 

Lines 545 to 700 print the 
four oblique lines of the cube 
As you can see the program 
is rather easy to understand 
because it's all BASIC. 



Here's the way my program 
works All you need is a 16K 
ZX8 1 . a worksheet like the one 
I've shown here, and a little pa- 
tience. Although it takes a while 
to type the program into your 
ZX8 l . the results seem pretty 
good tome 

How it Runs 

Lines 5 to 65 ask for the four 
coordinates of the angular 
points of the upper surface of 
the cube You only have to input 
the first co-ordinate of the first 
angular point (E;F|, then press 
NEWLINE {of course], and then 
input the second coordinate, i ,e. 
F Mind the right order of 

the angular points! 1 Look first of 
all at the television screen 
worksheet to know where 

(E.FUG.HUUUK.U are 

situated, and don’t Change the 
order 

Line 70 asks you to give the 
height of the cube. Don't make 
M too high otherwise the cube 



PROGRAM LISTING 
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OP THE UPPER SURFACE" 

7 PRINT 

10 PRINT "INPUT RNGULRR POINT 



360 PLOT X , U -M 
365 NEXT X 
370 GOTO 445 



ACE,F1 " 








375 LET 


Y-AB5 


C J-L) 






15 INPUT 


E 






38© FOR 


Z=0 TO 


Y-l 




GOT 


2© INPUT 


F 






335 IF 


I -:K RND 


J-M>L-M 


THEN 


25 PRINT 


*• INPUT 


ANGULAR 


POINT 


O 4 15 








GOT 


*• 








39© IF 


KK AND 


U-rt <L-M 


THEN 


30 INPUT 


G 






O 485 










35 INPUT 


H 






395 IF 


I > K AND 


O-H <L -H 


THEN 


GOT 


4© PRINT 


“ INPUT 


ANGULAR 


POINT 


O 425 










ca, j) ■■ 








400 IF 


I >K AND 


J-M>L-M 


THEN 


GOT 


45 INPUT 


I 






O 435 










50 INPUT 


u 






405 PLOT I+Z,U 


-M +Z 






55 PRINT 


■* INPUT 


ANGULAR 


PO I NT 


410 GOTO 440 









O ( K j L ) *' 

60 INPUT K 
65 INPUT L 
70 PRINT ''UHRT IS THE MIGHT OF 
THE CUBE 
75 INPUT M 
80 CLS 

S5 IP F "H THEN GOTO 95 
90 IF F < > H THEN GOTO 115 
95 FOR N=E TO G 
100 PLOT N,F 
105 NEXT N 
110 GOTO 105 
115 LET 0=ABS (F-MJ 



415 PLOT I+Z 

420 GOTO 440 

425 PLOT I-Z, J-M+Z 

430 GOTO 440 

435 PLOT I -Z,U-M-Z 

440 NEXT Z 

445 IF F - M = H - M THEN GOTO 455 

450 IF F-HoM-M THEN GOTO 4 75 

455 FOR A = E TO G 

460 PLOT R,F-M 

465 NEXT R 

470 GOTO 645 

475 LET B=AB5 (F — H) 

430 FOR C=0 TO B-l 



FOR 

IF 


P=0 
E <G 


‘ TO 

AND 


0-1 

F >H 


THEN 


GOTO 


15 


4 6 SB I F 
O 515 


E <G 


AND 


F -M > H -M 


THEN 


GOT 


IF 


E <G 


AND 


F <H 


THEN 


GOTO 


14 


4 90 IF 

Q 5©5 


E <G 


AND 


F-H <H-M 


THEN 


GOT 


IF 


e >g 


AND 


F <H 


THEN 


GOTO 


16 


4 95 IF 
O 525 


E >G 


AND 


F — H < H -M 


THEN 


GOT 


IF 


E >G 


AND 


F >H 


THEN 


GOTO 


17 


SO© IF 

G 535 


E >G 


AND 


F-M >M-M 


THEN 


GOT 



145 PLOT E+P, F+P 
ISO GOTO 180 
1SS PLOT E+P, F-P 
160 GOTO ISO 
165 PLOT E — P , F + P 
170 GOTO 180 
175 PLOT E -P r F -P 
180 NEXT P 

165 IF U=L THEN GOTO 195 

190 IF UoL THEN GOTO 21S 

195 FOR 0=1 TO K 

200 PLOT 0. U 

205 NEXT 0 

210 GOTO 285 

215 LET R=RBS (U-L) 

3SQ|F OR 5=0 TO R~1 



225 


IF 


J(K 


AND 


U>L 


THEN 


GOTO 


25 


230 

=: 


IF 


I <K 


AND 


O «L 


then 


GOTO 


24 


235 


IF 


I > K 


AND 


U<L 


THEN 


GOTO 


26 


240 

5 


IF 


I > K 


AND 


J>L 


THEN 


GOTO 


27 



245 PLOT J+3,U+S 

2S0 GOTO 280 

255 PLOT 1+5 

260 GOTO 280 

265 PLOT I-S,U+S 

270 GOTO 280 

275 PLOT I-S,U-S 

280 NEXT 5 

285 FOR TsJ-H TO U 

290 PLOT I,T 

295 NEXT T 

308 FOR U=L-H TO L 

305 PLOT K,U 

310 NEXT U 

315 FOR U=F-M TO F 

320 PLOT E , U 

325 NEXT U 

3 30 FOR U=H~H TO H 

335 PLOT G , U 

34© NEXT U 

345 IF «J-M=L“H THEN GOTO 355 
350 TF -J-H < > L -M THEN GOTO 375 
355 FOR X * I TO K 



505 PLOT E+C,F-M+C 

510 GOTO 540 

515 PLOT E*C,F-M-C 

52© GOTO 540 

525 PLQ~r E — C . F - M +-1 

53C GOT u 540 

535 PLOT E-C/F-M-C 

54© NEXT C 

545 LET D=R65 <F -Ui 

550 FOR 0=9 TO 0“ 1 

555 IF E > I FIND THEN GOT 

O 56S 

560 IF E < I AND F-M>U-M THEN GOT 
O 575 

566 PLOT I+0,J-M+Q 

570 GOTO 580 

575 PLOT I-0,J-H+0 

580 NEXT O 

565 LET P = AB5 <H-L) 

590 FOR Os© TO P-1 

595 IF G >K AND THEN GOT 

O 505 

600 IF GcK RNO H - M > L - Mi THEN GOT 
O 6 IS 

60S PLOT K+O, L-N+© 

61© GOTO 620 

615 PLOT K-Q,L-N+© 

62© NEXT O 

625 LET R=RBS <F-U? 

630 FOR 5=0 TO R-l 

635 IF E > I AN© F >U THEN GOTO 64 
5 

640 IF E < I AND F>U THEN GOTO 65 
5 

645 PLOT I+S,U+5 

65© GOTO 660 

655 PLOT I-5/J+3 

660 NEXT S 

665 LET T=flB5 (H-L? 

S70 FOR U=© TO T-l 

675 IF G >K AND H > L THEN GOTO 6© 
5 

66© IF G(K AND H >L THEN GOTO 69 
5 

585 PLOT K+U,L+U 
690 GOTO 70© 

695 PLOT K-UjL +U 
700 NEXT U 
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ZX81 SOFTWARE 




ZX 






a 



Ion 



THE 



TOMB 



OF 



DRACUIjA! 



HORSE RACING 



ZX81 



16K Tris programme analyses 1 7 separate inputs of information 
on each horses pasi performance to forecast winners The pro- 
gramme comments on the important factors such as the horse s 
rac-ng record weight etc etc Also aH She mformalron is assessed 
and Correlated So a numerical value Full instruction* and a 1 4 day 
50=* money hack guarantee if not fuJIJy satisfied £12,00 

i K This smaller programme also analyses ait the horses m a race 
and will list the most likely winners On the first day over 1 rated it 
picked 6 winners from only 0 races (20382) Fun instructions 
included and a 14 day 50°c money hack guarantee it not fully 
satisfied ta.oo 

FORTUNE TELLING 

The predictions in this full 1 6K programme will a maze you and you* 
friends. Covers your fulure, flay Id day gambling etc etc. A 1 4 flay 
50 fa .- money back guarantee it not fully satisfied £5.00 

Send cheque or P Q to the 

BUTRONICS CO. 

44-46 Earis Court Road, 

London W8 6EJ. 

(Mail order only please) 



ii'JJ HORROR 



ADVEHTURE QAMEi 



Occupying over 13 ft K of memory, a superb 30 graphics 
adventure game for the ZX81 with 16K RAM, for only 
£3.95! Enter Dracula's tomb at 30 minutes to sunsent 
... wander through the tomb's p re mapped 300 vaults 
in search of the fabled Vampire's Treasure . . pick up 
valuable silver stakes and use them to defend yourself 
against the lurking horrors ... ghouls, zombies, pus of 
primaeval slime , .. See them all on the ZX81s plan of 
the tomb . . when it will let you! Take a chance on a 
Mystery Vault .. . if your daref And all the time the 
minutes are ticking by to sunset . . when Dracula rises 
from his coffin and comes after youf EaCH of the 
infinite levels of the tomb has its own 300 vaults . go 
as deep as you like, the Prince of Darnkess wilt seek you 
out in his blood-lust! WARNING; people of an 
exceptionally nervous disposition should play this game 
only during the hours of daylight! Special facility 
enables a game in progress to be saved on tape so you 
can continue it whenever your choose. 

Price of only £3.95 includes ready- to- load cassette with 
library case and inlay, full instructions, postage and 
packing. Order today! Money refunded if not deJtghied! 
Send cash, P.O, or cheque tor 

MOVIEOROME VIDEO DEPTJZC2 
19 Leighton Avenue, Pinner, HA5 3BW. 
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CDmpUTtR PROORfim TWt FOR 

Sinclair EH 31 [J 6 H] 



ujrfvrttp, Fwnwn wn fop 

Sinclair EH QJ [IBH] 



LAlflifTH 

r b ■> |i i mi 




COMmiTACAlC ZX 



f # ||# bmAp 0 [ 

i+m "WmtUtAur 



P€HSC**1, BOSWta *ND FlMAHCteL 
piamniwc CAicctariohs - 

^T** lh * zx ^ 1 n*»" Ihwaht 1»U 64, 



Ptt-OT 



mh |T rt y o u *“ 

^* T sr ssk«" 



Ail tries? Mtiw weavniitSo no* from you* local Boofcaiors w Compel srsnop. in 
cue o! difficulty, »nd cost of tapa plus 25ppoai*ge pw lape milnhc coupon 
lo Soltwar* Mu si era Ltd . 30 Lincoln Road. CHtdn, BMltHfigKiwn B27 6PA Trarta 
onqutfiM welcome I 

3M2015. 

SM2011 
SM20J2 
SM2023 
SM2Q03 
SM20Z5 
SM2G21 
SM20I7 
SM2016 
SM3019 
SM2006 
SM2CC7 
SM2G12 
SM2Q24 
SM202Q 
SM20» 

SMKtw 
SM20U 
SM2Q13 
SM2007 
SM200I 
SM2010 
SM200S 

Prices include VAT 



Please sand me the following programs 

Code I Title 



Breakout 


IflK 


596 


Comptitwtate 


16K 


796 


Constellation 


16K 


B.QO 


Football Manager 


!BK 


796 


Ubynnth 


UK 


595 


Migigt 


16K 


9 95 


Majogs 


16K 


19 00 


Mugay 


10ft 


596 


Murgatnoyds 


10ft 


596 


Murgatroytfs H^ven«§# 


10K 


696 


Nightmare Park^usJc 
PEP 


10ft 


696 


T6K 


695 


Personal Bandog System 


10ft 


995 


Pilot 


16K 


595 


Ptogmefge 
Pud man 


10ft 

16K 


596 

596 


Spa £» intruder s 


10K 


596 


Space invade'a/Spa^o Rescue 


10K 


696 


Star TramOOsS Xb 


10K 


696 


ZX01 Che&s 


ibk 


690 


Bumper 7 


IK 


595 


IK Games Pack 


IK 


600 


IK Super Too 


IK 


7,95 



Cost 



Postage^ 

I enclose Postal OrderTCtieque for Total £ 



Name . 



Address . 



ZAC 



Software masters Ltd 

30 Lincoln Road, Olton, Birmingham B27 6PA, 
England. Telephone: 021707 7544. 
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ZX81 SOFTWARE 



FANCY A DROP OF 

BUBBLY? 




Paul Holmes has written two great 
versions of the program LEMONADE 
STAND. One fits within IK, and the 
other version, which has many more 
features, demands extra RAM. 



Firstly we'll look at the IK ver- 
sion 

In this program, the object is 
to make as much money as vou 
can, by selling lemonade on a 
lemonade stand. You are given a 
report (such as “ RAINY" or 
ROAD WORKS NEARBY" ), 
and the price per cup the 
lemonade will cost you. Based 
on that information, you decide 
how many cups you will make 

fnr fhp /law anrl nl wh»l nrirp 

you will sell them. It you sell at 

too high a price, then people will 
be more reluctant to buy. You 
will have to judge from ex- 
perience how many cups you 
will make, but you can't make 
more cups than you can afford 
with the cash available. 

First you have to initialise the 
different reports and their 
characteristics, using the first 
program listed. 

RUN this, and then enter the 
following information, pressing 
NEWLINE ENTER after each 
item: 

ROADWORKS NEARBY, 10 40 
BAD WEATHER. 5,25 
FAIR WEATHER, 70, 7 5 
GOOOWEATHER.9Q.no 
HEATWAVE, 1 50, 1 50 
STORMY, 5, 5 

Once you have done this, 
enter the second program, 
which will delete the first, but 
leave the data intact . if you save 
the program as it rs, the data wifi 
be saved along with the pro 
gram, However, you will lose 
the data if you press RUN or 
CLEAR, so start by entering 
GOTO 10. Once you have 
entered your values, the pro- 
gram will give you a sales report . 
There will be a brief pause, and a 
new day will dawn. 
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IK PROGRAM LISTING 



X® 

20 

30 

40 

50 

60 

TO 

90 



dim ntte.iai 

FOR 2=1 TO S 



INPUT ft*<Z> 
INPUT ft 
INPUT e 
LET ft*<Z,17> 
LET 

PR XhJT ft 4 tZ J 
NEXT Z 



=CHR % 
=CMR4 



A 

B 



10 LET P=2 
20 LET H=1000 
30 LET L= I NT <RND*5+1J 
35 LET D = I NT CRND^S + U 
40 PRINT "REPORT: " ; R* i D> r TO 

16 > 

50 PRINT "LEMOMftDE: 

60 PRINT "CRSH: *" ; M/100 

TQ PRINT "CUPS?" 

80 INPUT C 

90 IP C *P > li THEN GOTO 6® 

100 PRINT "PRICE?" 

110 INPUT L 

120 LET N=RND*CODE tft4(P,17>>+R 
NO*CQD£ ifl4(D>l3Jf 
130 LET fl-INT (N‘(l/10- (L-P) ) fN 

) 

140 IF R>C THEN LET ft=C 
150 CLS 

160 PRINT ft: " CUPS SOLD" 

170 PRINT "COST YOU: " ;C*P 

180 PRINT "CftSh TAKEN: ";ft*L 

130 PRINT "PROFIT: ";L*ft-C*P 

200 LET M = M+ CflfL-CfP) 

210 FOR G = 1 TO 200 
2 IS NEXT G 
220 CLS 

230 IF RND> .7 THEM LET F=P+I 
250 GOTO 30 



Now here is the 2K version. 

The extended memory vet 
non* as you can see, looksmuch 
more altractive, and even 



40 REPORT 

SO LEMONADE PER CUP 
60 MONEY 

85 CUPS MADE FOR TODAY 
105 TO BE SOLD AT PER C 
145 'LEMONADE' 

220 CLOSED 



creates a picture of the 
lemonade stand. The words «i 
inverse graphics are- 



280 SALES REPORT 
300 CUPS SOLD 
310 MONEY IN THE TILL 
320 WHOLESALERS BILL 
325 RENT 
340 PROFIT 



95 INPUT L 
100 IF L>20® THEN 
105 PRINT ftT 
T,L;TftB 18; 1 t-m 
10 PRINT RT 







L 20 PR 

Q OPEN 5TRLL' 

125 IF iNKCYIs"" 
130 CLS 

135 PRINT ftT 1.9; 

2 , a; "| l T T f 1' 

140 PRINT RT 3 
; RT 4.7; “ 

F PRl 



PRESS ft KEY T 
THEN GOTO 125 
: M ; fift 

s a § 




145 

; RT 6.7; 1 

150 PRINT RT 1 , 1; "TIrtE" 

160 PRINT RT S,2; "vOO" 

17® LET T=9 

IS® PRINT RT 24;T;":00 ' 

19® LET T =T + 1 
20® IF T*13 THEN LET T=1 
21® IF T < !*8 THEN G OTO 16 0 
22® PRINT RT 2^1; 

23® FOR 1*1 TO 10® 

235 NEXT I 
24® CLS 

25® LET N=RNDtCODE 17) i fR 

NDtCODE tft* lO , 18 > ) 

260 LET fi*XNT (N - I 1/ 1 1® - CL -P> ) ) 
*N) 

270 IF R>C THEN LET ft*C 




290 
30® PRINT 
31® PRINT 
**; (R*L) / 10® 
32® PRINT 
i t C *P > / 10® 
325 PRINT 
300 PRINT 
34® PRINT 
R) / 100 



£*\; R/IO0 



£"; t L *ft — C #P 



350 LET H=H + (R*L-C*P-R) 

360 PRINT ftT 10 .®.; "PRESS ft KEY 
TO CONTINUE" 

37® IF INKEY**"" THEN GOTO 370 
375 CLS 

30® IF RND>,7 THEN LET PaP+1 
39® IF RND>*7 THEN LET R=R+5 
40® GOTO 30 




SRLE PRICE 7 

2K PROGRAM LISTING 




to* 

";p;ftT 3, 

ii 

“ ; H / 1®®.; T 

ti 

HftNY cups 



10 LET P=a 
20 LET N=10®0 
25 LET R=5® 



30 LET D- 
36 



ft5_16 




TO BE MRDE *?" 
INPUT C 



TIME 
5 : OO 






PRESS R KEY TO CONTINUE 
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2X81 PROGRAM 

spiralling into graphics 

Keith Hewson, of Hornsea, has developed a fascinating 
Spirograph program for the 16K zxsi — which even 
allows 'impossible' patterns to be generated. 




Spirograph patterns are formed 
bv both The interior and exterior 
eorcyckwJ curves. 

There are two basic equal urns for 
these curves : 

INTERIOR EPICYCLOID 

X 'A B> COS l + H COS (IA-Bi 

LB) 

V lA'B) SIM i H SIN d A Bi I B) 
EXTERIOR EPICYCLOID: 

X = (A + B) COS I H COS 
iiA - 0J I'Bf 

Y fA + BlSINl HSlNflA + Bl 

IB) 

whore A is the radius of thy large 
wcle {cede A| r B is die radius of 
the smsl circle I circle B( and H is a 
ponf on The circumference of the 
smal circle. 

The epicycloid 

This is The curve troced out by the 
pomt H on the circumference of 
the small circle, which rolls on ihe 
inside or outside of the larye circle 
As with the commercial toy, 
‘Spirograph', the point H can be 
moved from the circumference to 
any point along the radius to the 
centre, where it will just draw a 
c*cta. 

When the pomt H is nearer die 
circumference of the small circle, 
the patterns tend to be geometric 
m shape Wfien point H is moved 
nearer to the centre of circle B. the 
curve rends to be more floral, or 
organic in shape T fie general pro - 
gram for the interior epicycloid is: 

1 INPUT A 

2 INPUT B 

3 INPUT H 

10 FOR l = 0 TO 2 *PI STEP 

mo 

20 LET X {A B)*CQS l + H 
’CGSKA Br I B) 

30 LET Y - lA-BrSlN IH'SSN 
iiAariB 

40 PLOT 30 + X. 22 + Y 
50 NEXT I 



Drawing patterns 

The basic shapes of die hexagon, 
pentagon, square, triangle and 
ellipse can easily be entered into 
this program. Anything higher 
than a hexagon tends to become 
incistmc ( . To draw ot her patterns, 
the value for t has to be changed 
It varies, on the ZX8 1 , from two 
to 26 times Pi. 



There are a few ways of in- 
creasing the variety of patterns, 
but with low resolution graphics, 
the number is restricted. The three 
best ways of increasing ihe vane 
ty of patterns is 

1 Moving to the centre', that is. 
moving the point H from the cir 
cumference of circle B to near is 
centre. Try this, with A sel equal 
to 20 and B to 10. 

3 FOR H 2 TO 10 STEP 4 
60 NEXTH 



2 'Moving to the side', that is, 
iciationof the patiern. which can 
be dome by moving an angle, 
which must tic added to the 
general program. Try it. will A 
equal 20, B equal 1 0, H equal to 
8, and with the I loop FOR 10 TO 
2 'PI STEP PI 10. You I need to 
add the following: 

4 FOR J-OTO 3’PI 2 
20 LET X |A B! ' DOS 
I * H'COSKA bd/s + ji 
30 LETY !A B)*SIN 



1+ H*SINf|A Bn B i J| 

60 NEXT J 

3 Movmy to the centre and dm 
side', thiit is. movement of point 
H and rotation. The program is as 
m two. wnh the addition of: 

3 LETH 0 
6 LETH H * 2 

There is also the 'extended inter 
rial pattern' which is achieved by 
adding the following to the 
general program 
3 LET F 10 

8 FOR H 2 TO 8 STEP 2 

9 LET F f 4 6 

40 PLOT F + X, 22 + Y 
60 NEXTH 

Ratios 

Although the low resolution 
graphics tend to be limiting, the 
computer offers experimentation 
in other directions, which are not 
available on a real Spirograph. 
Besides die obvious one of a 
greater variety of ratios, there is 
the possibility Of putting the 
smaller number m first, and die 
bigger number in second, as 
though the larger circle is rolling in 
side the smaller one. 

The following ratios will fl 
easily into the general program: 

A 4 5 6 7 8 9 
B 131313131313 
H 101010101010 

And for these use FOR I 0 TO 
26*PI 

A 4 7 S 
6 9 9 9 
C 8 8 8 

For these use FOR I 0T0l8’Pl 

A 4 6 8 
B 11 1 111 

H 9 9 9 

And for these we suggest FOR 
I 0 TO 22 *Pt 

Some of these have an almost 
mandate like quality. 

The following can be used m 
the exterior equations; 

A 4 5 6 
B 7 7 7 
H 6 6 6 




1 


INPUT R 






2 


INPUT b 






3 


IN P LIT H 






4 


FOR J=e TO 3+PI/ 






20 


FOR 1=0 TO £*PI 


£-TE= *- 1/30 


£0 


LET X = t R -B 1 +CG 3 


I TdfCCb 


C CH 


-©) tl/B+J) 




C £R 


30 


LET ysfp-Bt 


1 +Hf5IN 








40 


PLOT ‘30 + X.22+Y 







NEXT X 
G0 NEXT vJ 
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And use FOR I 0 TO 1 4 • Pt 



A 4 5 
6 9s 
H 6 7 

FOR h 0 TO 1 8 ■ PI 

Experiments 

Another direction for expenmen 
ration is bawd on the moving 
point H, program one. Put the H 
loop into the I loop, This will draw 
the point sot H first {FOR H OTQ 
6). 

And finally, a way of showing 
the smaller circle moving inside 
the larger circle, by using the rota- 
tion program, is as follows Put 
(fie J loop inside ihe I loop, Tins 
will draw [ust six circles. Use FOR 
I 0 TO 2‘PI STEP PI. 10 and 
FOR J 0 TO 2 'PI STEP PI 10 







ZX SPECTRUM & ZX81 

EDUCATIONAL SOFTWARE 



JUNIOR EDUCATION £5.50 

Use your Spectrum to help your children with their school worn 
Thrs cassette contains eight attractive, easy-to-use programs tor 
me 7 to 1 1 age group 

* t opics mciude English Comprehension, Spelling Homophones, 
Junior Science, Maths ants History 

* Entering ,-rJur - .■.vn questions ,md answers allows you to adapt 
Iwo at these programs lor exercises m any sublet area 

* Movmg volojr graphics ana sound arc- extensively used to 
improve motivation 

* Use the draw program to produce nigh resolution colour 
pictures maps or diagrams 

Suitable tor me 16K or 40K Spectrum Program nutes Supplied with 

the cassette 

O-LEVEL CHEMISTRY £5,50 

this cassette contains four clearly presented r ovisi on / tutor la- 
in rograms The sublet mailer has been carefully structured to 
t over the most import* ni aspects ol 
' Elements, compounds and mixtures 
' Structure, bonding and properties 

* Redox, electrolysis and the activity senes 

* Acids, oases and satis 

JflK Specif um and I6K 2X81 versions oi The cassette arc 
available Please specify which yog require 

Professional Computer Assisted Learning materials from 

CALPAC COMPUTER SOFTWARE 
108 Hermitage Woods Crescent St Johns, 
Woking, Surrey GU21 1UF. 

Overseas orders: C6 50 ($11 .60) per casselie; 
includes AIRMAIL postage 



Whal can you get for your 

SPECTRUM? 

Find out from our new 

GUIDE TO 
SPECTRUM RESOURCES 



* Suppliers 

* Hard + software in various categories 
• Books 

* Magazines 

• User groups, and so on 
* illustrated 

vVe attempt to :n,> ■ objectively uri, ; m -. i -r:.- Hail alMhai . 
Pam; is have- scon And wr- list without commtui asi other re- 
sources Thai come to our attention 

F or this stable and, we hope, complete collection of information, 
send £2 60 (overseas €3 sterling) to 

MICROSCENE 

6 Baltenhall Road, Birmingham B17 9UD 
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nCCWTECH 



ZHB1 Plug-In Keyboard 



ftemotech’s Plug-in ZH81 Keyboard 



Plugs directly into the back 
of your ZX8f 

Keys have durable Sinclair 
legends 



• High quality typewriter keys 

• Does not inhibit other add-ons 

• Automatic hold-down repeat 



• Complete with buffered interface 

• Fast and easy data entry 

• Moveable between configurations 



nemotectfs PlemopaH Range 



Current 

neraopaks 




Centronics 

Interface 



MEMOPAK 64K MEMORY EXTENSION 

The 64 k; Memopak extends the memory ol the ZX8i by 56K, and with the ZX81 gives 64K, which is neither 
switched nor paged and is directly addressable The unit is user transparent and accepts commands such as 
10 DIM A(9000) 

Breakdown of memory areas 0-8K. Sinclair ROM B-16K This area can be used lo hold machine code lor 
communication between programmes or peripherals. t6-S4K A straight 4BK for normal Basic use 

MEMOPAK 32 K and 16K MEMORY EXTENSIONS 

These i wo packs extend and complete the Memotech RAM range (tor the rime being!) A notable feat ure of (he 
32 K. pack Is that it will run In tandem with the Sinclair l$K memory extension to give abk RAM total 

MEMOPAK HIGH RES GRAPHICS PACK 

HRG Mam Features — * Fully programmable Hi-Res (192 x 248 plxelei • Video page is both memory and bit 
mapped and can be located anywhere In RAM * Number of Video pages is limited only by Ram s>?e (each 
lakes aboul 6.2K RAMi » Instant inverse video on'of! gives flashing characters • Video pages can be 
superimposed • Video page access is similar to Basic piot/unpioi commands « Contains 2K EPROM monitor 
wiih f utl range of graphics subroutines controlled by machine code or USR function j 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE 

Main Realures — • Interlaces ZX8f and parallel printers of the Centronics type * Enables use ot a range ot dot 
matrix and daisy wheel printers with ZXfll * Compatible with ZX8I Basic, prints from LUST, LPRiNT and COPY 
• Contains firmware to convert ZXBi characters to ASCII code * Gives lower-case characters Rom Zx8t inverse 
character set , 





Coming Soon.. 

RS232 
Interface 

Digitising 
Tablet 
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| E«9» 
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We regret we are as yet unable to accept orders or 
enquires concerning the above products, but we'll let you 
know as soon as they become available 

Wp **r>r io t» *wi you a*e utalwo win vour Matron** - u> wo &U>r * M-day money cad* Guarani** cm«nour pfMugn 

Memolech Limited. 3 Collins Street Oxford 0X4 1XL England Tel OxFord (0SS5) 722102 Telex 837220 Orchid G 
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Payslips 



wage control 



From Abingdon, Alan 
Beadle sent us this 
program which has beei 



used in a small hardware 
shop owned by Alan and 
his two brothers 



Variables 






MS 


Days in months 


TR 


Tax rate 


NS 


firm's name 


TT 


Tax threshold 


R$ 


Firm's Tax reference number 


NEA 


Employee's Nat. Ins. rate (Table A) 


ws 


"WAGES" 


NEB 


Employee's Nat. Ins. rate (Table Bl 


p$ 


"00" 


NR 


Employee's Nat. ins. rate 






YY 


Year 


ASI) 


Employee's name 


MA 


Calendar month 


BSO 


Employee's Tax Code {including letter) 


MF 


Financial month 


C$0 


Employee's Insurance number 


W 


Week 






D 


Payday 


AO 


Employee's pay per week 


P 


Next Week's Payday 


so 


Employee’s Tax number (B$l) less its letter) 


WPWT'WN 


Weekly totals of Nett Pay /Tax due Nat. 


CO 


Employee plus employer Nat Ins. per week 




due 


DO 


Employee's Nat, Ins. per week 


MP/MT MN 


Monthly totals of Nett Pay/Tax ’Nat. Ins 


El) 


Employee's total pay for year 


YP/YT/YN 


Yearly totals of Nett Pay/Tax/Nat. Ins. c 


FO 


Employee plus employer Nat Ins total for year 


M 


Number of days rn current month. 


GO 


Employee's Net. Ins. total for year 






xo 


Employee's total tax due to dote 


Other letters 


used as temporaries are B E F G L S T V 


YO 


Employee's total tax paid up to last week 






zo 


Employee's tax due this week (Zfi minus Yin 
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Ttbfa J important tm# numbers 

1300 Year 

1310 Days in Months 

1320 First Pay Day 

1360 Tax Rate 

1370 Employee Ins. Rate I standard) 

1 37S Employee Ins, Rate (reduced) 

1380 Employer Ins, Rate 

1390 Tax Thresh- hold 

2000 prepare for next week 

2600 change employee's pay or code 

3000 change Tax or Insurance Rates 

3500 data lor new employee 

4500 increment by 1 week 

5000 calculate figures for week 

5350 print Payslip 

7000 print names and tax codes and employee 

number 

7080 pnni totals for Wage Book 

3520 prim extra figures needed at end of year 

8890 SAVE routine 



20 REM fi*{)=NRME 6*0 =TflX CODE 
30 REM C|U =NRT INS. NUMBER 
40 REM ROaPflY/UEEK 

CD =UEEK INS, (BOTH) 

D n =UEEK INS. (EMPLOYEE) 
ECU) =TOTRL URGE (YEftfi) 
FO -TOTRL INS. (BOTH) 

G H =TOTRL INS. f EMPLOYE) 

50 REM 

TRaTflX RRTE 

NEaNflT INS RRTE (EMPLOYEE) 
NR =NRT INS RRTE (EMPLOYER < 
TTsTRX THRESHHOLD 
60 REM 

N* 



100 LET 
110 LET 



U*i 



120 LET R* = "OX3 547/B62" 
130 LET P* = " . 00" 

200 DIM 0*0.12) 

210 DIM B*£9..5) 

220 DIM C*t9,13) 

300 DIM A ( 9 ) 



310 


DIM 


B (9) 




320 


DIM 


C (9) 




330 


DIM 


D (9) 




340 


DIM 


E (9) 




350 


DIM 


F <9) 




360 


DIM 


G £9) 




370 


DIM 


X £9) 




380 


DIM 


Y (9J 




390 


DIM 


Z (9) 




1300 


LET 


YY =1902 


1310 


LET 


M * = *‘ 303 130; 


12831“ 






1320 


LET 


Ds9 




1330 


LET 


U — 0 




1340 


LET 


MF=1 




1350 


LET 


Hft=4 




1360 


LET 


TR= . 3 




1370 


LET 


NER=S , 


75 


1380 


LET 


NEB =3, 


2 


1390 


LET 


NR=13. 


7 


1400 


LET 


TT = 30 




1410 


LET 


YP=0 




1420 


LET 


YT=0 




1430 


LET 


YN=0 




1440 


let 


v)=0 




2000 


CLS 






2010 


PRINT TRB 


8; N* 


2020 


PRINT 




£030 


PRINT TRB 


8; U* 


2040 


PRINT 




2050 


PRINT TRB 


4; "Nl 


2060 


PRINT 




2070 


PRINT 


" TO 



'U FOR EMPLOYEE DRTR 
THEN PRINT “E FOR NE 



206® PRINT ”T FOR TftX OR N.X. CM 
ftNGE “ 

2085 PRINT ' 

CMftNGE" 

2090 IF U>0 
U EMPLOYEE 1 
209S IF U=0 
TR FOR NEXT 
2100 PRINT ' 

2110 PRINT 
5HOUING TO 



THEN PRINT 
YEAR" 

*5* TO STOP’ 



E FOR Dft 



Z UHEN DRTR 
PRINTOUT ” 



2 14-0 
2150 
2160 
2170 
2175 
2180 
2190 
2500 
2510 
2520 
2S30 
2540 
2550 
DE 



INPUT ©* 

IF Q*="S" THEN STOP 

IF Q*="U" THEN GOTO 2500 

IF Q*-”E" THEN GOTO 3500 

IF ©*="T" THEN GOTO 3000 

IF Ofs"" THEN GOTO 4000 
GOTO a 
CLS 
PRINT 
INPUT 
PRINT 
PRINT 
PRINT 
B* (U) 



2000 



EMPLOYEE NUMBER? 



U 
U 

“URGE 



ft ( U> 



CO 



2560 


PRINT 






2570 


PRINT 


"NEU 


URGE? 


2580 


INPUT 


ft ( J) 




2600 


PRINT 


ft ( J) 




2910 


PRINT 






2920 


PRINT 


"NEU 


CODE? 


2930 


INPUT 


8* £U1 




2950 


PRINT 


B * ( U ) 




2 960 


PR INT 






2970 


PRINT 


"NEWLINE TO CONTINUE" 


2980 


INPUT 


Q* 




2990 


GOTO 2000 




3000 


CLS 






3110 


PRINT 


"TAX 


RATE "i TR 


3120 


PRINT 


"NEU 


RATE? 


3130 


INPUT 


TR 




2 140 


PR INT 


TR 




3150 


PRINT 






3160 


PRINT 


"INS 


ROTE tEMPLOYEE) 


” ; NE 








3170 


PRINT 


"NEU 


RATE? 


3180 


INPUT 


NE 




3190 


PRINT 


NE 




3200 


PRINT 




* 


3210 


PRINT 


** INS 


RATE (EMPLOYER) 


NR 








3220 


PRINT 


“NEW 


RATE? **; 


3230 


INPUT 


NR 




3240 


PRINT 


NR 




3250 


GOTO 2960 




3500 


CLS 






3505 


IF U-l 


0 THEN 


1 PRINT "NEXT RUft 


XL ABLE EMPLOYEE 


no."; J + l, , v 


3510 


PRINT 


"ehplqyee number? 


3520 


INPUT 


u 




3530 


PRINT 


u 





IF CODE ft*(U>-0 THEN GOTO 3 



PRINT 

PRINT 



3540 

530 
3550 
3560 

) 

357® INPUT 0* 
3580 GOTO 3500 
3630 PRINT 
3640 IF U>0 THEN 
M FORM P35 UEEK 
3660 PRINT 
3670 PRINT 
INPUT 
PRINT 
PRINT 
PRINT 
INPUT 
PRINT 
PRINT 
PRINT 
INPUT 
PRINT 



■' ALRERDY USED 



ft* (U 



PR INT 
U 



’DRTR FRO 



3660 
3890 
3700 
3710 
3720 
3730 
3 740 
3750 
3760 
3770 



"NRHE? 
ft* (U) 



ft* £ U) 

"T RX 
B* ( J) 
B* ( J) 

"NftT , 
C* £ J) 
C* tU) 



CODE? 



INS . NO . ? 
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3775 
3780 

3790 

«■ . 

3800 
3310 

3820 
3830 
33*0 
5S50 
3360 
3870 
3390 
3900 
3910 
4500 
4505 
4507 
4510 
4520 
4530 
4540 
4SS0 
4570 
4580 
4590 
460© 

4610 

4620 

30 

4630 

4640 

1 

4550 

4660 
4670 
4680 
4690 

) *4 THEN LET H^S9 
5000 FOR J;1 TO 9 
5010 LET E(J) zE(J) +PMJ) 

5020 LET B=0 

5030 IF A£J) <TT RND Y£U)=© THEN 
GOTO 5180 

5040 IF B*lU, TO 2> C>"U1'* THEN L 
ET BT=VAL £B*£U, TO 3> > 

5050 IF U>3 THEN GOTO 5100 
5060 IF B$CJ , TO 2) = "U1" THEN L E 
T BT = 137 

5070 LET B = INT ( C I fBT*I0) -*-11.81 * 
5.2) + . 5* ✓ !© 

5080 IF B*52> (BT*10) +11 . 5 THEN L 
ET B -B - * ©5 
5090 GOTO 5120 

5100 IF B$ (J,. TO 2) ="U1 “ THEN LE 
T BT =156 

SI 10 LET B-INT { t ( ©T + .899) *1000) 
^52) 7100 + .01 

5120 IF INT A<U)>INT (AfU)-.5) T 

HEN LET R-INT A£J)+.2S 

5130 IF INT A£U>=INT fA(J)-.S) T 

HEN LET A = INT R(J) +.75 

5140 LET D(J)=INT £ A *NEA + . 5 > 7 100 

5145 IF B* ( U . 5) ="B" THEN LET D (J 

) slNT ( R * NEB + . 5 > y 100 

5150 LET C Lt) =INT (A+NR + .S) /100 + 
O (J) 

5152 IF A ( U ) <TT THEN LET C CUJ *0 
5154 IF RtJ) <TT THEN LET D <U) ~Q 
S160 LET G t J) =G ( J) +D ( J) 

5170 LET Ftd)=F(J) +C(J) 

5190 IF BJCJ, TO 2 ) ="U1“ OR Us53 
THEN GOTO 5230 

5200 IF PUJ) )TT THEN LET X(J) =11 
NT f CE tU) -B *U > ) ) *TR 
5205 IF XU) <0 THEN LET X CJ) =0 
5210 LET 2 tjl =X(J) -V t J ) 

5220 GOTO 5270 
5230 LET 21J) s0 
5232 LET XtO)^Y(O) 

5235 IF fi E J) >TT THEN LET Z ( J) =IN 
T t £ ( INT ifllJ) -B) ) +TR) +100+.5) yl 
00 



IF U =0 THEN GOTO 3860 
PRINT 

PRINT "TOTRL URGES TO DfiTE? 

INPUT E CO) 

PRINT E f J > 

PRINT 

PRINT "TAX TO DATE? 

INPUT Y (U» 

PRINT V U) 

PRINT 

PRINT "IJRGE= ■*; 

INPUT RU) 

PRINT RU) 

GOTO 2960 
LET 0=0+7 

IF U=0 THEN LET D^D-7 

LET U=U+1 

LET P=D+7 

LET UJP = 0 

LET UT=0 

LET UN = 0 

IF U=1 THEN GOTO 4640 
IF P > M THEN LET P=P-M 
IF D < =M THEN GOTO 4620 
LET MR “HP + 1 

IF MR >12 THEN LET MR = 1 
LET D=D~M 

IF 0*5 OR Dili THEN GOTO 50 
LET MF sMF + 1 

LET MsUAL TO HF*2 

LET MP *=© 

LET MT=0 
LET MNs0 

IF MF = 10 THEN LET VY =YV + 1 
IF MF = 11 RND YY = f INT (YY/4) 



5240 LET 
5270 LET 
5280 LET 
5290 LET 
5300 LET 
5310 IF 
■J) 

5320 LET 
5330 CL 3 
5340 IF A£Ui=0 
O 5800 

5350 PRINT "UEEK 



X CU) mX C J) +Z f J) 

Y <<J> -X (Ui 
FsfiU) -D(J) -Z tJ) 

UP — UP +F 
UT=UT+Z f J) 

AU) >0 THEN LET UHtUN + Cf 



Y(J) =X(J) 
RND 



U<52 THEN GOT 



*"101 
5360 PRINT 
537© PRINT 
5380 PRINT 

PD 21; " 

5390 PRINT 
N STR* INT 
5500 PRINT 



MR. 



Ll ■ ‘ 

' w * 

; YY 



TA3 9; "| "; A* CU) ; " J" 
RT 5,3; "DEDUCTIONS";’ 



RT 6 , 23; P$, RT 5 , 23— LE. 
R fU) ; R ru) 

’’TAX**; RT 7,6;P*;AT 7 

S-LEN STR* INT RBS 2U),AB5 Zf J 
6505 IF LEN STR* Z t J) )LEN 5TR| 

BS ZU) THEN PRINT RT 7,10; "H" 
551© PRINT " INS"; RT 8.6,P*;AT 8 
a - LEN STR» INT DU) jD(J); RT 3, 1“ 



5520 LET G=Z(J) +D1J) 

5525 IF LEN STR* G)LEM STR* RBS 
O THEN PRINT RT 8,27; "B"; AT l©,i 



o; 

5530 PRINT 
N STR* INT 
5540 PRINT 



RT 8 , 23; P * , RT 
RBS G; RBS G 
TAB 4; " 



3 , 23-L* 



5550 PRINT 
N STR* INT 



RT 10, 6; P*; AT 10,6-LE 
RBS G; RBS G;RT 10,15, 

5560 LET G =R £U> -G 

: 570 PRINT RT 1©,23;P*;AT 10,23- 

.EN STR* INT G; G 
5580 PRINT TAB 4; M 



13,5, "ANNUAL TOTAL 

14. 16 —LEN 

15. 16 —LEN 
16, 



5690 PRINT AT 

• 5 " 

5700 PRINT "PRY " , P*; RT 
STR* INT EfJ);E(J) 

5710 PRINT ’‘TAX “ , P* ; RT 
STR* INT X(d);X(U) 

5720 PRINT " INSURANCE" , P$; AT 
16 —LEN STR* INT Gtd.i;G(d) 

S73© PRINT RT IB. 2; “TAX CODE " ; B 
TO 4) 

PRINT "INS. NUMBER **; CS CwO 
PRINT 

PRINT TRB 4:N$;TA8 12; A* 

INPUT D* 

IF ©*=“Z" THEN COPY 
IF 0* = *‘S‘* THEN STOP 
NEXT U 
CLS 

PRINT TAB 6; 



$ t J, 

5740 

5750 

S760 

5770 

57BB 

579© 

5800 

7000 

7010 



FOR U=1 TO 
IF A £<J) < >0 
tU+156) ; 



9 

OR 



702© 

7030 
NT CHR $ 

B* fJ) 

7040 NEXT U 
7050 INPUT O* 

7060 IF 0*="Z“ 

7070 CLS 
7080 PRINT TAB 
, MR; ** . "; YY 
>090 PRINT R T 3. 2;" 



U>51 THEN 
A* f Ul ; " 



PR I 

14 



THEN COPY 
2; "UEEK U,D; 



CEHP I 



100 PRINT " 

TOTAL) " 

7110 LET L=4 
7120 FOR U=1 TO 9 

7130 IF Atd) s0 THEN GOTO 7160 
7 140 L ET L = L + 1 

715© PRINT AT L,0;CHR$ fj+156);fi 
T L,4;P*;AT L.4-LEN STR* INT A (d 
) ; A ( J) ; AT l,io.:p*;AT l,i©-len st 
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3* INT Z(J) jZ(J); AT L j. 16; P*;RT L 
iJS-UEN STR* INT D 1 J) ; D (U) ; RT L 
*-.* 22 - l EN STR$ INT Ctj); 
fJ);RT L,29; pf.; AT L.29-LEM STR* 
INT (R<J) -Z C <Ji -D fJ) ) ; R IU> -Z ( J) - 
t> t J) 

7 160 NEXT xJ 
■"600 LET L -L + 2 

?610 PRINT RT L , 12; » itttfwm • 

7620 LET L=L+1 
630 PRINT AT L.-7; 

ANCE NETT” 

”640 LET L=L+1 

_;550 PRINT AT L,.0; "iiaaB RT L t S; 

*i2 T ~ L --9-LEN STR* INT UT,UT;RT 
^19.;P*.;RT L..19-LEN STR* I NT UN; 

iT ; SJ ; bp 29,p * ;RT Lj29 ~ Lgw STR * 1 

7660 LET MPsHP+UP 
"570 LET MTsMT+UT 
^680 LET MNsMN+UN 
7690 LET YPsYP+UP 
’700 LET YTsYT+UT 
"710 LET YN=YN +UN 

"'720 IF P<5 OR P>11 THEN GOTO SS 

"0 

"730 LET LaL+1 _ 

"74-© PRINT AT L.0; j RJ L , R 

r $ ;2 T ^b -^-; LEN INT NT MT ; RT 

b^f2v P .* : 21 L,19-LEN STR* INT MN 
,HN,fiT L29.;Pl ,R T L .. 29 -LEH STR* 

^750 LET L =L + 1 

760 PR INT RT L , O : " tauaJ ■ . rt L,9, 

" RT L.9-LEN STR* INT YT; YT ; RT 
-,19;P*,, RT L.. 19-LEN STR* INT YN; 
N .RT L ,29,P».; RT L . 29-LEN STR* I 

>T YP:YP 

'770 IF HF(13 THEN GOTO 3870 
-10 INPUT 0* 

*2P CL r 

s H _ p* i nt .aagR jg&if . hjt 

9TAL 

=±0 let L -2 
550 FOR TC 9 

r 560 LET Lsl+1 

?S70 IF F f J) >0 THEN PRINT RT L , C 
7 S ( J J , AT L IS P4..PT L,iS-LEN S’ 1 
$ INT FL’i F fUl 
- =30 NEXT J 
■'60 STOP 
■=70 INPUT 0* 

*SC IF OS = - Z- THEN COPY 
5 50 CL 5 

300 PRINT C"" FOR R MOTHER HE 

5K" 

310 PRINT R“" TO 5AUE" 

3£0 PRINT " 'S'" TO STOP" 

?930 INPUT ©* 

v 9 4 0 IF ©* = ‘X" THEN GOTO 2000 
350 IF OS-"R THEN GOTO S930 
960 IF Q*-’S THEN STOP 

07D GOTO 3890 

730 PRINT START RECORDER AND P 
? 5 S *■ " R " " Rf MD N E UL IME ‘ 1 
'990 IMP L'T O* 

■*300 3RUE "URGES * 

310 CL S 
.-320 GOTO 2000 



RNNURL TOTALS 
£RY 4-26 . 7 
TRX 63 . 7 
INSURANCE 37.3 



TRX 



TO RUN 

FOR TRX OR N . I. 
FOR EMPLOYEE DRT 

SS R .£S£ EMPLOYEE 
TO STOP 



printout* 1 ^ 5HOU,INo 



r -IME** fl , A . RLAN 
7RX CODE 7 13 - , 

AT , INS.NO. ? RR ,* \ l / 
JRGE^ 6S..-3 
NEULINE TO CONTINUE 



A . A . ALAN 
e . 8 r CROWN 

C . C. COX 

D . D.DRUIS 

E . E . ERST 
G . G . GREEN 



137L 
213H 
25 6H 
156L 
137L 
13&H 



lamp/# payslip 
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V & H COMPUTER SERVICES 
PRESENTS 





WE PAY 2D*. ROYAL TI ES 
FQR DRAGQNI. SPEC T RUM 
BGC.ATO** PROGRAMS 



SPECTRUM SPECTACULAR 

(50 Programs for the Sinclair Spectrum) 

And what progfams' New games' Old games! 
Business programs hike invoicing and sales ledger), 
word processor, machine code routines, graphics 

All in SPECTRUM SPECTACULAR the new hook 
by Roger Valentine 

SPECTACULAR VALUE AT £4.95 

By the same author— 

WHAT CAN I DO WITH tK {ZX81>,., .. £4.95 

WHAT CAN I DO WITH 10K (ZX81) £4.95 



V & H COMPUTER SERVICES 
182c KINGSTON ROAD* 
STAINES, MIDDX. 

TEL: STAINES 58041 

Bu*ine»« user# please note: 3ur PAYROLL program «s new 
available tor 2X01, SPECTRUM. P£T BBCafldKONTRON Please 
wriie tor details or send £2 00 lor comprehensive manual 






‘ADD-OIM’ 

Ltjj^ONLY £19.50 * VAT ' * 



COMPLETE 
your SPECTflUM 
with our Multi-purpose 
Sound Genflraior end Joyi rick- port 
Board * 1 With one low-cost purchase you 
can obtain the following outstanding improvements, 
to your ZX SPECTRUM 

• THREE CHANNEL sound effects PROGRAM three 
independent sounds with music, gun shots, 
explosions etc. 

• AMPLIFICATION of the standard sound output 

• PROVISION of JOYSTICK PORTS to s«0w simple 
connection of one or two suitable joysticks ism 
below), 

The ADD ON uses the emezin-g AY -3 ©10 SOUND 
Chip, which give* you an enormous range of sound 
effects. The output and volume of each channel can 
< be separately controlled:, with gun shots, explosions, 
drums etc., produced under the sound envelope 
MOST IMPORTANT TO NOTE the CHIP is 
processor independent ' This means that sounds can 
continue to be produced without any noticeable effect 
on the speed of your program 1 ! 

The ADD-ON contains its own speaker and amplifier 
chip and is supplied with, a cassette containing sound 
demonstration routmes and some sample sounds 
The AOO ON simply plugs straight onto the back of 
your SPECTRUM No soldering is required 
The 'ADD ON is oflered at ihe incredibly low price of 



£19.50 * V 



COMPLETE YOUR 
SPECTRUM NOWN 



THE LARGEST SELECTION 
OF GAMES IN THE WORLD 

We stock the BIG NAMES 
in Computers including 

ATARI 400/800 1 

SINCLAIR zx si ! 
ZX SPECTRUM i 
VIC-64 

DRAGON MICRO! 

and a wide range of 
independent 

SOFTWARE 



jWfljn Computer Branches 



4 J$o at; 



22 OXFORD STREET, London W i 
439 OXFORD STREET, LoiKJon W 1 
52 WESTERN ROAD, BRIGHTON. 

184 REGENT STREET, London W 1 
254 REGENT STREET. London W 1 



JOYSTICK KITS 13 95 * VAT 

To ^orFTpffrment ouf exciting new ADO- ON tor the SPECTRUM we 
are often ng low. cnM Joy*^k Kit* Each or# contains a 
poten^a™tEf foysl*e» A f if ^button and 3 Suitable connector 

a li ORIGINAL SPECTRUM SOFTWARE 

from PROGRAM POWER lifting rh» ADD ON lo urea! effect m 
CABMAN (Machine Cfrdtfi £3 95 * VAT 

You are the Owner o! a Meet at yell£rW texift. A ri val frfin compel*! 
wiTh you, Irving to steal yout feres 3^d run yotj Off l he road if fifty 
can Ten skill livid* d*T£rmirnt the number of opposing Tax-*. Ehe 
speed at Which They duve and the amount you par completed 
.Oiuifr#v MAX I MiS E. your earning* before you: tea* your enttfc Meet. 
Tbf$ ptogtam i* FIRST CLASS. 

ATTENTION MACHINE CODE FHOGflAMMERSI 

We on now otter SPECTRUM versions of The ASSEMBLER and 
DISASSEMBLER program* from ACS Software The 2X81 versions 

have proved extremely popular 

ULTRAVIOLET (Aiiembter I „ £096 - VAT 

iNFRAflEO lDi«l»mtvl*il CS 9S * VAT 

BOOKS 

1 SPECTRUM y 

Over the Spectrum — — £8.96 , 

Cambndgf] Colour Ccdleetpon _ _ f8 9$ H BBC. * 

| 2 X 81 „„ 1 dragon 

Mastering Machine Code on ycnjr ZX&I _ _ f 7 50 H * * y. AnL i 

\ NOT ONLY 30 Program# w , F6 % ACOKN 

| Getting A L-quaintEdwi i hyaor 2X81 f 5 96 H DEALERS 

49 Eipfioiive Gamfi for it- 7x01 .. F5.96 ■ 

| Making th*nmq«t o( youi ZX$1 £5 96 

I 0yl png Deeper trito your 2X01 £4.95 

The EkplOret > GukNp to ihc 7X$n {A Eft 

I r * ■ ■ 1 J - iVr mack tend mttfvHi PROGRAM ROW? R 1 
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See all our products at the ZX Microlair on Saturday 18 December! 

Do your programs load from tape first time, every time? 

If not, you need . . . 



(1) THE MICROCOMPUTER USER S BOOK OF 
ATAPE RECORDING by MiJderbay Ud, 

CONTENTS 

PAPT I OTtryboOy th* hfrft to pam PART u ^mar«>Tor«w4kiW l Kti lh# «**Y 

1 Horn ruui ^>-s3ttr. iNMd wiy«. * Hci* 4 (ip# tor -u tfr* 

2 Owing a tapft r*Cfi*Etef 10 ObMiAw CMSMlUm irt*ed*M Wflrtitonni 

3 TMNng adfu«4^ tip* twcato** s i heMi* sgtttuft ingw mv 

4 toeping your PtviorOw pood eg^d*iom l# MmwmfvxiiiM ttmt pfottlafr * 

5' ttm iw**aron *ncf cftrif of rnpet 

ft Ui|i.ihg tWMWOmtfA 

J ke^ifcng ®f^cuff UPM 
ft iftwM ac tn vorw* 

Pftc® CS 1 S cf\ci pc&iagpj 12 R0 fipm bookshopt 0* to* n at yoyr wary 

(2) TEST AND ALIGNMENT CASSETTE: £4.90 

A pwssioo flcc4?ttf^ wt c h enabtos you to $£E yp iHe arimutn. angle of your 
fasieiie rftcofftor Head sc^umMy yamp omy a small sertwdriwri Ajtrmnh 
etrof ps one gt the c<Knmwx^ causes oi tape troubles Wm full instructions 

(3) LOADING AID: £5.95 

it your NfCQfdoF FS bautaUy OK, but you Rliv# iwuftc gbRihg rw pavDirch 
tov£i wrlh tapes Irom cMtorprcr souFces. you nooO olk toad-fig- Aid 1 Also 
salable tot cnecfctfg The duality cl tapes tto'eelmg and 
ompmaferig lot drojpoufe, etc Wrth fyd matructoje* $m nmison capo use 

(4) TAPE RECORDER £22 - £2 postage 

Afignea and tested try compuie’ use A sirruj *o Dui satiiTAdory machine 

SPECIAL TAPE OFFER! 

Booh + alignment cassette ♦ loading aid for £11.90' 

All prices <nchlde VAT EvetyttMtg posj free unless af&lurt otherwise COD 
flrrdfrfs £2 Access orders gq&ftfffofl hy h«'eif]hooe 

HILDERBAY LTD 

Proifttaienat So it ware. 

010 Parkway. Regents Park, London NW1 7AA 
Tel: 01-485 1059 Tele*: 22B70 



SPECTRUM SOFTWARE (48K) 

PAYROLL £25 

*rnfriaywe$ aU t>i* code* pay »<* visit fti cdmfilxjt-prte. Ho ufiy weeH 
P*¥t IwwFiify O' y^ymwHti. V*ry OAly to w&a, Annffuiinonlt to 
emptoyefl vfity easy ngftt up lo im? ki&t minute Cm jrw compute 

grpftS fr-flv *« eMur 'W !iom rw'l pjiyi 

STOCK CONTROL £25 

t v i >nr a 1 v 1600 r ':v« in@i pm?* IslEjfil Iftm QfUrwwihflP vwtcodfti or 

utvdermtocMsd lines krcftte by name ilijd'itom* stock line in urtfiM (wo 
S4icond$ printi vr lu^f. cat 5 . 10 c 1 ' Program Iwi^ m o«c Frunme data in tofts 
■Han fhr«] 

GOLD £8 

Olj( bf^.r*i 4 Hiing adwnture jpw now a .a on tne Spoctfum* 

Ai! 1h.-iu ptogiams. arc a^aiiabto rmm rj, . - *♦> taave mteftrsiing 

pfoles^cQaai Sc^cUum Kottm^^Mtor daveKwnmt bul won t aflyurlfse 
if ufiPil wi- CIO supply it 1 

ZX81 SOFTWARE (16-48K) 

6EAMSCAN . rh.".^ !V- ■ 1 I I ■ ■ • ' |n,1 • *n .».■ ►- Inr a 

Sjmplv 5ijoporl6d beam With T ■$$ p-omf unjform and ynilormiy tapered 

r r; £25 

TIME LEDGER - .«*> A ^roafnmt- sn^of CIS 

OPTIMAX A [■ a- ‘ . -• r p-- • V • ; ■ -,i - : 1 '■ 

*. constraints £4Q 

PAYROLL ^ viK!,. put 30 . tas 

STOCK CONTROL I n 48K 123 

CRITICAL PATH ANALYSIS E«i <-r -L . - r ■ vrl\ - r* U - tf - 

EdUS duralionr; A & roptMH CIS 

BUDGET - ■ ■ . rrrt - ■ >-H«-Ws % ni^rr/s A-tn Zm^K-I 50 

*■* 12m nlft'. 1 1 c.r JV ! S A II 

FINANCIAL PAC K I ■ V "J.n7^ L.,.-J r « *■" £9 

GOLD a nniahs - ^ .nM^vtjre gae •• £6 

Free GOLD (ZK0 1 or Speclfum) wilh alii orders ot £22 or over 
postmarked belorv l December! 



It’s easy to complain 
about advertisements. 

Every week, millions of advertisements appear in the press, 
on posters or in the cinema. 

Most of them comply with the rules contained in the 
British Code of Advertising Practice and are legal, decent 
honest and truthful. 

But if you find one that in your opinion, is wrong in some 
way, please write to us at the address below. 

We'd like you to help us keep advertising up to standard. 



The Advertising Standards Authority*V 
If an advertisement is wrong, we’re here to put it right. 

A.S.A. Ltd. Brook House.Torrington Place, London WC1E 7HN. 




ZX COMPUTING MC 1902 JAN 1903 



61 






HARDWARE 



What's it all about, 
Michael? 

Mike Salem, head of the zx business software 
firm Hilderbay, takes on the difficult task of 
explaining what a computer really is, and 
how it works. He also takes a look at the use 
of discs and cassettes for external memory. 



Techniques 

I believe that you don't, end 
shouldn't, need to learn about 
programming to make 
effective use of a computer, 
any more than you need to be 
able to manufacture and repair 
your car to make good use of 
it. Of course, there are 
advantages in being able to do 
everything yourself. After you 
have learnt the necessary 
techniques, you'll be able to 
make your computer or car do 
exactly what you want it to 
do, and you'll not depend upon 
people of various degrees of 
competence and availability to 
get things done, Having said 
this, you will find that even 
software professionals prefer 
to buy, rather than write, 
software 

Processing unit 

In its most primitive form, a 
computer fs a device which 
operates upon numbers under 
the control of other numbers It 
possesses a processing unit 
(CUP, central processing unit) 
which actually carries out the 
numerical operations, a 
memory where a mixture of 
instructions and data Is stored, 
and some way of getting 
information in from the 
outsideworld, and of sending 
results out. 

ROM 



Computers always contain 
some memory which can be 
copied (read! only, and not 
changed i written to) This sort 
of memory is known, fairly 
logically, as Read Only 
Memory (ROMl. 

The BASIC interpreter (to be 



described shortly), is stored in 
ROM in many machines, 
including the Spectrum and 
ZXfil, 

Computers must always 
have memory which can be 
both read and written to. It is 
possible to access any 
memory location of both types 
of memory, immediately, 
without scanning through all 
the memory in order. This is 
called random access. 
Read, write memory Is called 
Random Access Memory 
(RAM). So ROM is fixed 
memory, and tells the 
computer how to do what it 
needs to do when running, and 
RAM is changeable memory 
which holds the program you 
are currently running and the 
intermediate results of that 
program. 



Memory ceil 

If the sequence of numbers 
42 0 80 237 75 2 80 237 
74 34 0 80' was presented to 
the CPU of your Spectrum, the 
computer would 1 copy the 
number in memory cell 20480 
into the CPU, add to it the 
number in cell 20483. and 
store the result in cell 20480 
(discarding the original 
contents). Other computers 
would interpret the results 
quite differently. In the SASIC 
computer language, which 
your ZX computer uses, this 
sequence of operations would 
be coded LET A = A + B 

Language 

After a few years of translating 
human-language problems into 
sequences of numbers, some 
bright spark had the idea of 
writing a program, (as a 



sequence of numbers!) , which 
would read a sequence of 
letters such as LET A = A + 8 
and automatically translate it 
into '42 0 80 237 75 2 80 
237 74 34 0 80" So. this 
translation program was 
written, and from then on 
everyone could write programs 
in the more comprehensible 
form, allowing the computer to 
translate it into its Own 
language 

Translation programs were 
written for many different 
computers, so the line LET A 
= A + B would be changed 
into a different sequence of 
numbers, depending on the 
computer being used The 
point is that the BASIC 
language itself is a computer 
program. When you program a 
computer in BASIC, you are 
really user of a program called 
an interpreter. 

Why not go one level higher? 
A program designed to carry 
out a specific task can be 
considered to be a kind of 
language. The program itself 
can be written either in BASIC 
lor a simitar, human-like 
language), or directly in 
number-sequence lahuage 
(known as machine language). 



Basic interpreter 

When the BASIC interpreter is 
command, the key will have a 
different meaning. For 
example, it may cause 
somebody's gross pay to be 
automatically calculated from 
the net pay (it is more usual to 
compute the net from gross). It 
is conceivable that a business 
program system could be 
written which would call a 
payroll program as part of 
itself, in this sort of hierarchal 
nest of structures, it <s 
necessary for the user to be 



familiar only with the most 
general, the highest level, 
usage. Each level becomes 
more specific. 

Machine language allows 
one to make the computer do 
anything that it conceivably 
can do, BASIC allows it to do 
most things, but is less flexible 
1 albeit much easier to use!. A 
chess program allows a 
computer only to play chess, 
until a different program is 
loaded In some cases, a 
computer has a program more 
specific than BASIC 
permanently built in. This is 
the case with dedicated word 
processors and such things as 
washing machine controllers. 

The common insistence tha: 
one should use a computer to 
learn to use the BASIC 
interpreter program, that is to 
learn programming in BASIC, 
misses the point of what a 
computer is Using the same 
reasoning, why the BASIC 
level, rather than machine 
language? If you use a 
dedicated word processor, you 
don't worry about its internal 
workings. Why shouldn't you 
treat a computer running a 
word processor program in the 
same way? 

In general, why not learn to 
use a system comprising a 
computer, and a set of 
peripherals and software, that 
make it do what you want it to 
do, rather than learning 
BASIC? Having said all this, 
we are the first to agree that 
there are many valid reasons 
for learning BASIC and similar 
languages, but you shouldn't 
feel that you must. 

Storage 

The general term 'mass 
storage devices' (MSDI is used 
to refer to means of holding 
programs outside the RAM 
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wsa of the computer. The this problem by making the 

cheapest MSD is the humble machine look at one 'page' of 

domestic portable monophonic memory at a time Rages are 

cassette recorder There are smaller than 64K. Total 

also 'floppy tapes', memory then, can be anything 

controllable cassette tape you want. Values from 128K 

drives, and various other to 51 2K are common It is 

devices with size ant) pticH ■ 
more suitable to large 
computers. 1 ape is cheap. | 

slow and inherently sequential. 

That is, you have to go through 

a to find your place. The more 'i (1 

specialised tape devices let the A 

computer search through the | 
tape to find the required item 
You have to press the buttons 

recorder. ■ 

Floppy discs m 

7 Ns other main group of MSDs w 

family These range 
the Sinclair 

i R 

with magnetic material They flHHHHHB I 

permanently I I 

L 

they are free to rotate They ||I|B|bBBB ™" 

are used n conjunct mm with IbHmBhbBHh H 

floppy disc drives', which 

contain magnetic heads which SREh H 

can detect and create M 

magnetic patterns on the " 

discs. Hard discs can hold , 

more information than can 

floppies, are much faster, and 

much more expensive. A 

typical floppy can hold 

between 10QK and BOOK. 

Hard discs can hold hundreds 

of thousands of kilobytes of 

information. 

Programs must cater for the 

M$Ds {and other peripherals) input HHHH 

that they use. This can be a I 
problem, due to the vast 
number of different devices 



possible to write a program disc into the add-on memory, 
which will make paged and then run the program 
memory look like a disc to the entirely in memory When you 
computer The only difference have finished, you Store the 
is that operation is almost whole contents of memory 
instantaneous. You simply back on disc 
toad the contents of the actual 



CONTROL 



OUTPUT 



round. A program d 



rod 

for tape operation will not give 
its best (if it will work at alll 
when used with discs. A disc 
program will usually not work 
with tape Oise systems by 
different manufacturers may 
require different commands, 

Memory 

Heading from, and writing 10 
disc, white vastly faster than 
tape handling, can be 
estasperatmgly slow. As 
memory becomes cheaper,, an 
alternative is becoming 
available The computer can be 
fitted with a great deal of 
random access memory 
'remember RAM?). For 
technical reasons, most small 
computers cannot normally 
use more than 64K of memory 
at a time (including the 
memory in which the BASIC 
interpreter is stored, and all 
user memory) r 

It is possible to get around 



MEMORY 



This digram shews the five 
basic parts of every computer 
On rhe faff wo have the INPUT to 
the computer, a keyboard or a 
microphone, so you con speak 
directly to the computer Or the 
computer can read the contents 
from a magnetic disc r magnetic 
tape or punched card The heart 
of the computer is marked ALU 
here This stands tor 
ARITHMETIC LOGICAL UNIT 
The ALU carries out the 
arithmetic computation and 



makes decisions. The CONTROL 
UNIT s tmpty controls the Row of 
information throughout the 
computer The MEMORY 
contains not only the 
intermedia fe and final result of 
any cafcufa irons being performed 
hut mho the information the 
computer needs to Carry out the 
task you have given it, such as 
adding two numbers The 
OUTPUT device can be any one 
of a number of fhmgs Such as 
print ad paper or the use of a TV 



kke screen The CONTROL UNIT 
and the ARITHMETIC LOGICAL 
UNIT together make up what is 
catted the CPU the CENTRAL 
PROCESSING UNIT Many 
modern microchips are a 
complete CPU „ and input and 
output devices are added onto 
this chip, plus memory to turn 
the CPU into a microcomputer 
* Capita rt and diagram are 
reproduced r with permission, 
from Tim Hartnett's book The 
Personal Computer Guide \ 
published by Virgin Books I 
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Spectrum 

rules the 
waves 



Every publisher in the UK 
seems to have 
discovered the 
Spectrum, so there is 
sure to be a bumper crop 
of reading matter for 
Spectrum owners in the 
coming months. 



Our review panel have been 
looking at a selection of the 
Spectrum books and finds that 
the standard is uniformly high 
(both in terms of content and 
presentation), with each book 
representing value for money m 
its own way. 

Starting from 
scratch 

Three titles seem to be aimed at 
common ground: the first-time 
user, who knows little I if any 
BASIC) and certainly knows lit- 
tle about the Spectrum. These 
are 'Easy Programming for the 
ZX Spectrum' (Shiva lan 
Stewart and Robin Jones!; "The 
ZX Spectrum and how to get the 
most out of it" (Granada Ian 
Sinclair); and: ‘Programming 
Your ZX Spectrum' (Interface 
— Tim Hartnell and Dilwyn 
Jones). Of course, they oil tread 
similar ground, but attack the 
problem In quite different ways. 
We feel that many inexpen 
enced users will benefit from 
buying two (or even all three] of 
the books, as what is unclear in 
one can be illuminated by the se 
cond or third. The funniest of the 
three is certainly Jones and 
Stewarts' 'Easy Programm 
jog .' which follows on the style 
of the highly successful 'PEEK, 
POKE, BYTE and RAM' title for 
the ZX8 1 , and is enlivened by a 
batch of weedy cartoons. 

There is no doubt . if you want 
your learning leavened with 
humour, that this is the title to 
start with. 



The book goes through all the 
aspects of the Spectrum you’re 
likely to need in the first few 
months, generally explaining 
them well and clearly. The dem- 
onstration programs include 
some remarkable demonstra- 
tion graphics, ones which are 
■deal for impressing your family 
and friends. Our only reser- 
vations about the book, and 
these reservations should not 
distract you from what is 
generally a very fine product, are 
the first two chapters 

Bewildering 

A somewhat obscure program is 
explained' in the first chapter, 
m a way which — unless you're 
a very careful or patient reader 
— may leave you more bewil 
dered than in the light. 

We have noticed that authors 
from academic backgrounds 
(like the man who wrote the 
manual for the Dragon 32) 
always believe that manipu- 
lating arithmetic on the com 
puter is the very first thing you 
need to master. Most of us start 
by playing games. The exponen 
tion function we can live with- 
out tor a while. Despite this, 
Stewart and Jones plunge into 
algebra, and the hierarchy of 
operations on pages eight and 
nine, when we imagine many 
readers really want to zap a few 
aliens. 

Fortunately, things improve 
from this point, and chapter 
three's tour of the keyboard is 
the clearest of the three books 
we're considering. 



Readable 

The book continues to improve, 
in readability and interest 
as it continues, almost as 
though the authors were learn 
ing about the machine as they 
wrote ihe book, and by about 
page 30 were really starting to 
enjoy it- 

When you're next in a book- 
store, turn to page 1 1 7, where a 
blurred screen photo tails to do 
justice to a particularly fine 
graphics demonstration pro- 
gram, described as 'another of- 
fering of winsome beauty CJive 
Sinclair should buy the rights to 
this program, so he can run it 
every time a critic mouths Bui 
it ’ s not true high resolution ’ . 

The book tncludes 26 com- 
plete programs (described as 
prepackaged’), each of which 
will amply repay the time taken 
to enter them. In conclusion, 
‘Easy Programming..,' is a book 
which will take you a long way 
into the mysteries of the Spec- 
trum; is written with a consis- 
tent, and humourous hand; and 
shares the affection the authors 
feel for the compuier 

For the spectrum 

Ian Sinclair's (no relation) book. 
'The ZX Spectrum and how to 
get the most from it' is, tn some 
ways a lighter book. 

To fill a third of a page with a 
diagram of how to wire up a 
three pin plug hardly suggests 
that the book is going to contain 
much meat, but after this rather 
odd beginning, Mr Sinclair gets 
into his stride. Unlike the Shiva 
book, which for some reason 
plumped to reset all programs, 
Mr Sinclair uses them direct 
from theZX printer. 

The first 1 8 pages are used up 
telling you how to connect up a 
television, end get a clear pic- 
ture. Necessary information per 
haps, but surely not worth that 
much of the book. 

Like the Shiva authors, Mr 
Sinclair leaps straight into arith- 
metic. but drops this alter a page 
or SO and Starts his first real sec 
tion, on using TAB and PRINT 
AT. 

There are only seven pro- 
grams m this book which are 
more than a few lines long, and 
only one of them (ANIMALS) are 
you likely to run more than a few 
times. 

Giving ideas 

Against this is the fact that 
many of the sections in the book 
give a tremendous source of 
ideas for producing your own 
programs, and the chapter 'Roil 
Your Own', which explains how 
the idea of a program can be 
refined and built up, and then 



turned into a computer program. , 
is worth the cost of the book 
alone. 

We were, however, a little dis- 
concerted to read in the intro- | 
duct i on Mr Sinclair thanking I 
Clive' s PR people for ‘the loan o' ! 
a Spectrum’ which suggests 
that the author had little tame to | 
build up real expertise on the 
machine before writing the [ 
book . 

Have a look at the Roll Your j 
Own* chapter (from page 69 
Graphics' (page Si) and 
’Sound Sense’ (page 105) to 
see how well, and clearly, the 1 
author covers his material. 

Tim Hartnell, the editor of I 
this magazine, has been very in I 
dust no us, and produced two I 
books for ihe Spectrum already. 

Although he is editor, he told | 
us when presenting the books 
for review, 'be rude if you have j 
to'. 

And we've tried very hard to I 
be! 

The two books are Program- I 
ming Your ZX Spectrum ; I 
published by Interface, and The 
ZX Spectrum Explored', I 
published by a company which 
Uncle C part owns, Sinclair- 
Srowne. Clive has written the in- 
troduction to ’Explored' 

'Programming Your ZX Spec- 
trum' is the thickest of the four 
books reviewed in this section, 
and also the most expensive. As 
a comparison, the Shiva book 
has 140 pages. Ian Sinclair's 
has 1 30, The ZX Spectrum Ex- 
plored' has 218 end Program 
mmg Your ZX Specirum’. 230 
The books each cost £5.95. e*- 
cept for 'Programming Your...' 
which is £6.95. 

Now tor the rude bit. 

T im, and his co-author Dilwyn 
Jones include many, many pro- 
grams ('over 1 00 programs and 
routines' the publicity materia) 
says), but we felt many of them 
were introduced a little too early 
in the text, without adequate ex 
pi ana tion. At the end, the tech- 
niques will be completely clear, 
but some readers will have to ex 
ercise patience and enter the 
programs on trust, knowing that 
the reasons for all the lines will 
become clear eventually. 

Despite this, the book unfolds 
in a fairly logical way. and con- 
tains an easy-to-follow course 
on BASIC, and on programming, 
as well as on 'making the most 
of your Spectrum’ The program 
examples are, on the whole, 
good, with several ’major’ pro- 
grams including Revarsi (Oth- 
ello), Final Circuit and Life (with, 
for some reason, two completely 
different versions) A slight bug 
we found in Reversi has, we are 
assured, now been corrected in 
a reprint , The graphics chapter is 
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demonstrations are not as win 
some" as those in the Shiva 
book, they still provide fodder 
for impressing the neighbours, 
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The chapter on user-defined 
graphics *s particularly clear, 
perhaps the clearest of all the 
books reviewed, and leads into a 
long, long 'Pacm-an-like' (very 
vaguely Pacman-likel game 
called Dot man. 

This book, despite its head- 
long rush at the beginning, is 
certain to act as a resource 
which you'll take a long time to 
use up. At least one of the other 
books seems more likely to be 
exhausted' after the first two 
weeks of use. 

Tim’s other book, ‘The ZX 
Spectrum Explored' is really a 
drawing together of the exper- 
tise of a number of people, in- 
cluding Jeremy Rust on. James 
Walsh and Tim Rogers, 

It rs not designed for the first 
time user, although a longish 
chapter at the beginning {‘Pro- 

I gramming in BASIC') has been 
included so you can make sense 
of the computer without any 
other of the guides 
Not all sections of this book 
are likely to appeal equally to all 
users, but no matter why you 
bought your Spectrum, you're 
probably going to be able to find 
material of real interest. 



Expertise 



The 

ZX Spectrum 
Explored 
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When writing each section, Tim 
drew on the expenence of an 
'expert' in the field, so each sec- 
tion reflects a knowledge of that 
particular area which is likely to 
be more concentrated and 
detailed than Tim could possibly 
have written on his own. The 
section headings will show the 
kind of material covered: Pro- 
gramming in BASIC; Exploring 
the Spectrum's Colour; Explor- 
ing the Spectrum’s Sound; 
Using the Spectrum m Business; 
Using the Spectrum in Educa 
ton, Playing Games with your 
Spectrum; Three-dimensional 
graphics; Introduction to 
Machine Code; and A guide to 
Better Programming. The 
appendix includes a potted 'his- 
tory of the computer' which 




moves very rapidly from Charles 
Babbage to some guy called 
Clive Sinclair, 'The race to pro- 
duce ever smaller, ever more 
powerful computers was under- 
way. Clive Sinclair entered that 
race m the late seventies’. One 
suspects that the Sinclair PR 
machine helped write the 
history' 

There are many, many pro 
grams I the business section 
even includes a very junior 
Visicalc’i, with the best pro 
grams in the games section 

Take Advantage of your 
Spectrum’s ROM, by David 
Reidy. is the first booklet looking 
at the insides of the Spectrum's 
ROM. It does not claim to be a 
complete book on the subject, 
as we have come to expect from 
Ian Logan, but is rather a taster 
of useful routines, where to find 
them and how to use them. It rs 
fairly basic in its packaging and 
production Ihsndtypedl but this 
is quite adequate for a quick 
reference booklet 

It covers such topics as where 
to put machine code on the 
Spectrum, and how to enter it, 
and then goes into some depth 
about several useful routines in 
the ROM. 

Character display 

Keypress detection rs dis- 
cussed, as well as a rather com- 
plicated section on displaying 
characters. We fell, here, that 
the author's rather complicated 
method of calculating OF CC 
was totally unnecessary. There 
are also various routines to use 
the BEEP facility, the printer and 
attributes file. 

ft is not an exhaustive 
coverage of ROM routines and 
their uses, but certainly provides 
a useful resource. 

Program 

compilations 

There are tour books well look 
at which are collections of prog- 
rams for the Spectrum. 

The first, 'The Cambridge Col- 
our Collection' is by Richard 
Altwasser. the designer of the 
Spectrum. The book costs 
£6.95 and contains just 20 pro- 
grams. The games include 
'Maze', 'Lunar Landing' and 
Android Nim', with more 
serious programs including 
Home Accounts' and 'Calen- 
dar’, 

Andrew H e w son {who 
answers reader’s problems in 
Sinclair User) has ’ 20 Best Pro- 
grams for the ZX Spectrum’ for 
£7 95. The 'best programs' in- 
clude ‘Machine code editor', 
Index File' and ’Duckshoot’, 
Shivs has the cheapest book, 



the £2.50 Computer Puzzles 
for Spectrum and ZX&1', from 
the Stewan/Jones PEEK, POKE 
team. The many entertaining 
'puzzles' include The wolf, the 
goat and the cabbage'. ‘Queens 
dominant' and ’The Magic 
Forest' . 

David Harwood (who writes 




the 'Young Stuff' column in the 
users' club magazine interface) 
has produced 'The Spectrum 
Software Library 60 Games 
and Applications for the ZX 
Spectrum' for £4.95. 

Although the emphasis is on 
games {including 'Checkers', 
'Zap' and ‘Galaxy Patrol’), the 
applications' include a 
'Renumber' m BASIC and 
'Chequebook'. 



Publishers 



Books reviewed in this section 
are published by the following; 
Shiva Publishing ltd., 4 Church 
Lane, Nantwtch, Cheshire, 
CW5 SRQ 

Sinclair Browne Ltd , 10 Ar 
chway Close, London, Ml 9 
3T0 

Interface Publications, 44-46 
Earls Court Road, London, W8 
6EJ. 

Granada Publishing, 36 Golden 
Square, London, W1R 4 AH 
Hewson Consultants, 60A St 
Mary's Street, Wallingford, 
0X10 0EL- 

Richard Altwasser, 22 Fox- 
hollow, Bar Hill. Cambridge, 
CB3 BEP. 

Hilderbay, 8/10 Parkway. 
Regents Park, London, NW1 
7AA 



Machine Code and 
better basic by lan 
Stewart and Robin 
Jones, Shiva 
Publishing Ltd. 



This book is in many ways a se- 
quel to lan Stewart and Robin 
Jone s book 'PEEK. POKE. 
BYTE, & RAM 1 which enjoyed 
so much popularity as a begin 
ner’s guide to the ZXB 1 . Here 
then is the What to do next, or 



What do I do now that I've add 
ed a 1 6K RAM pack 1 . Clearly 
Stewart and Jones' answer is 
learn how to improve your abili- 
ty to program in BASIC and start 
on machine code programming 1 . 

This book is pan of Shiva's 
friendly micro' senes, and as 
you’d expect, ii is written in a 
friendly way designed to make 
you feel at ease even when 
rather complex matters are be 
tng discussed From this point of 
view the book is generally a sue 
cess About half of it is on im- 
proving your BASIC and the lat- 
ter half is on acquiring a groun- 
ding of knowledge of machine 
code. The first section covers 
topics such as using data struc- 
tures in general, and such things 
as arrays, stacks, queues and 
'trees’ m particular. 

Whilst the writing style is 
warm and friendly, the text may 
not always be Clear to all who 
read it as Their very next step 
after PEEK, POKE', The section 
on arrays, for example, contains 
a host of useful information, but 
one cannot help thinking that 
the subject matter could have 
been presented in an even more 
simplified fashion. The section 
which follows it on searches, is 
surprisingly only three pages 
long and only deals with binary 
searches'. A more thorough 
simple guide to a variety of 
search methods might have 
been useful. 

Introducing the reader to 
stacks next seemed a little out of 
place, although I'd acknowledge 
that other readers might feel dif 
trendy. It is not entirely clear. 
I'd imagine, to someone without 
a fair amount of experience of 
computing what a stack might 
be used for ■ and the 'Tower of 
Hanoi' example Stewart and 
Jones give would not neces- 
sarily have enticed me to spend 
long on this section were 1 a 
beginner. Perhaps the fact that 
they are laying ground here for 
their introduction to machine 
code could have been made 
clearer. 

The central section on struc- 
tured programming is generally 
well presented and we are led 
through three longish 1 6K pro- 
grams , 




U COMPUTING DEC 1982/JAN 1983 



55 








BOOKS 



Machine code 

The Iasi half of the book on 
machine code is certainly a 
worthy effort, but I am not con 
v in ted that it sue ceded as a plain 
man's guide to learning machine 
code. The task is certainly daun- 
ting, but throwing the reader 
straight into HEXodccimul was 
not perhaps the best approach 
Nor perhaps was introducing a 
fictional central processing unit 
'which might have been built in 
the 1940's, but it wasn't'. 
Moreover, the first machine 
code the reader is introduced to 



The book starts off with a pro- 
gram that may not be for every 
one la tarot card simulation), but 
is certainly an excellent program 
to learn the many techniques of 
structuring and memory conser- 
vation which Roger Valentine 
suggests The rather more 
'hands-on 1 approach of this 
book from it's beginning seems 
rather better than that of 
Stewart and Jones That said I 
do not imagine the authors 
would be claiming to be 
teaching the same things. Other 
programs in this book make 



rather less explicit attempts to 
teach the reader any given fact 
about ' better programming' . but 
rather give details as to how the 
program goes about its job. This 
is a pity, and perhaps Valentine 
might have given a little more 
discussion 

Confusing 

The lack of discussion certainly 
becomes apparent in the Battle- 
ships program, for the reader is 
asked to key in some machine 
code with no introduction as to 
what machine code is. Ex- 



amples like this may make ths 
book rather confusing for tho« 
readers with relatively little ex- 
perience. 

In summary, this book cer- 
tainly shows you m a practical 
sense what you can do with 
1 6K, but it may not be the bes; 
guide to how you can use 1 6 K to 
best advantage. Nonetheless, 
many of the programs are excel 
lent, and there are many useful 
hints for those who have pro 
grammed beyond Roger Valeri 
tine's What can I do with 1K J 
and books iike it 



is not machine code at all, but 
half way there in pseudo 
mnemonics perhaps a little 
confusing to those who know a 
little about machine code 
already. 

AH in all, then a generally 
good followup to PEEK, POKE, if 
not quite as successful in accord 
with its aims as the earlier book. 
Undoubtedly useful for those 
who have gained some mastery 
of their ZXSl and want to go 
further, but like so many books 
for popular microcomputers, I 
would urge that thus book be 
read alongside others aimed at a 
similar level 

MACHINE CODE AND BETTER 
BASIC COSTS £7.50 land is, 
we feel, rather overpriced) 




what can I do with 
16 K?bv Roger 
valentine 



This is the follow-up to 'What 
can I do with IK?' by the same 
author. Whereas that book's 
task was to tell you ho w you can 
achieve something worthwhile 
with only 1 K of RAM, this book 
has the job of instructing us m 
how to get the most from the 
1 6K we now have access to 
The entire book is in dot 
matrix print out - probably 
with aCPSO or CP 100, because 
there are no descenders. None 
theless the text was clear and 
readable. The book shares much 
in common with the first half of 
Stewart and Jone s book, for it 
too aims to teach better pro- 
gramming techniques. 
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ZX81 4K GRAPHICS BOARD 

Turn X 4 rOf Gfapfret fttwJ 4 e* u&afri* owf mi kcmw^ v*i *■ Tm 
nMlflr irnnj* l WJ1 II con^i comp^f* wnfh 9 prp |>rpgmrnm#d 4R 
G# Kihici ROM TKi* will Q'v# Htrif 4S0 NriifB ipH ■£*«* *Ad *-fh rh* 

-w**# * taim of *wmh I W* f^nnk *ti 

Thf M Y£>f SjfApfWji Rn*rd **p lK* *m l&* ?K (rf 4 AM »«r u*ar 

T ap*i*»|4K «l «OWAiw ** T«l ft.f Chip* M *tfi b* 
ihflifi Af* tp# gfipFMti Ip* cowewwf ic^tw#* conEfoMii! 
ihfiitoitfhiv cmtH Mto^w 



T8K GRAPHICS SOFTWARE 

PECKMAN - The onty true ZX version of the 
popular arcade game. 

SPACE INVADERS - The best version available 
anywhere 

CENTI PEDE "to a// / think this is the best 

presented moving 
graphic programme 
f've yet seen"— 

Phi/ Garratt 

INTERFACE 

£5.95 each 



A Mi MT pi KK4 liwtdlil 
ftttihfVWk - AuR«t* kmbi - 

Trnuk* - Lhw B u m md 

Ah*n S^.pe 

no extra po^ia de eded 

E1A9S 



RAMPACKS . . . With a difference 

Kayde Rampacks are exceptionally stable They 
don't over heat, lose memory, wobble or cause you 
to lose your program. They are fully compatible with 
all accessories and need no extra power, and 
therefore will run efficiently on existing Sinclair 
power supply . Simply plug them straight into the 
user port at the rear of your computer Top Quality 
massive add- on memory only: 

£29,95 for 16K 2X81 Rampeck and 
£48,96 for 32K Spectrum Rampack 

FLEXIBLE RAMPACK RIBBON CONNECTOR 
only £12.96 



16K 81 SOFTWARE 

3D- 3D LABYRINTH 
- A cubit maze that 
has corridors which 
may go left, right, up 
and down, £5.9! 

4K Tool Kit full of utilities to aid the programmer 
in constructing and de bugging E, PROM version 
for use with graphics ROM. £9.9! 



VIC 29 SOFTWARE 

THE KAVOE VALLEY 
OTHELLO 

TWINKLE TWINKLE 
KAVOE PECKMAN 
A P POLO 8 
SPACE ATTACK 
PLUS MANY MORE 
All £7.95 EACH 



Overseas please add £2.50 p £* p tor ell hardware and 75p lor an software All hardware comes fully built and 
Sfsted and complete with a 14 day money back option, pmtf 5 '.sa uor v a t 



SEND FOP A FREE CA TALOGUE ST A TING TYPE OF COMPUTER 



KAYDE ELECTRONIC SYSTEMS LTD 



THE CONGE, GREAT YARMOUTH, NORFOLK NR30 1PJ? 



DON'T FORGET YOUR CAN AL WA YS ORDER ON 
THE TELEPHONE WfTH YOUR CREDIT CARD 
DEALERS WELCOME 



TO: KAYOE ELECTRONIC SYSTEMS LTD, 
DEPT. 2X12 THE CONGE. GREAT YARMOUTH 
NORFOLK NR3G1PJ 



lAYKSy 


TEL: 0493 57867 TELEX: 975 247 CHATCOM G 
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ZX81 & SPECTRUM KEYBOARDS 
COMPLETE WITH LUXURY 
CASE FOR ONLY 
£37.95 & £45.00 



inc VAT respectively 







*»*£»&*&* 

***“:»*£* 



These highly professional keyboards incorporate executive buttons 
Similar to those used on top-quality computers. A repeat key 
facilitates entering of characters much faster than is possible with a 
conventional keyboard, thus making it particularly ideal for cursor 
control and erasing. Attractive black plastic moulded case. Supplied with 
12“ flexible ribbon cable for connection into your computer. A tot to he confused 
with toy keyboards currently on the market Other attributes as reviewed by 
Tim Hartnett, ZX Computing/interface. 

OTHER KAYDE HARDWARE/SOFTWARE 
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First steps in 
programming — on 
the Spectrum 



Martin Wren-Hilton and Tim Hartnell outline a 
couple of exercises in programming, if you've 
never touched a computer before you bought 

your Spectrum. 




Despite what you may have 
read in Spectrum's manual, this 
computer from Sinclair is actual 
ly quite easy to program. We 
have the feeling that the manual 
was written by a computer ex- 
pert for other computer experts 
to read, what with all that 
rhubarb about Procrustean 
assignments and calculator 
stacks, it certainly seems com- 
plicated. But it is not all that dif 
ficultat all, as we shall see 

Setting up 

First of ail. it would be best to 
have a Spectrum in front of you . 
It you have not. then you should 
still be able to follow the article. 
Make sure that everything is set 
up. as shown on page 6 of the 
Introductory Manual- If you Can, 
use a colour TV. otherwise a 
black and white set is better 
than none at all- Is everything 
set up? OK. now plug the little 
jack into the 9V DC socket on 
the back Did the message r, (Ci 
1982 Sinclair Research Ltd" 
come on? It not, then make sure 
that the television is correctly 
tuned in and that all the leads are 
in the correct place. 

Touring The 
Keyboard 

Have a good look around the 
keyboard and peel off the pro 
tective plastic if you have not 
done so already. Each key has 
about six (unctions look at 
"Q" and you will see SIN in 
green, G and PLOT in white, and 
ASM and a funny symbol that 
means ‘less than or equal to 1 in 
red. Press ENTER and you will 
see the flashing "K” cursor ap- 
pear. That "K” means that the 
Computer is wading for a 
keyword. The keywords are 
written m white on the key Hike 
PLOT, DRAW and REM) Press 
The key marked PRINT - it's se- 
cond down, on the right. You 
can see that the word PRINT has 



appeared on the screen and that 
the cursor has become an 'V. 
This means that your Spectrum 
is now faithfully waiting for you 
to press a letter lor to change the 
cursor to a "G'\ "E" or C'T 
Now is your opportunity to 
become famous and see your 
name on the goggle box: type 
your name. If you make a 
mistake, press CAPS SHIFT and 
0 this will move the cursor 
back one. deleting the offending 
character. 

Now press ENTER. When 
you press ENTER, the computer 
accepts what you have just 
typed and tries to do what you 
have told it to do. Hopefully, and 
probably to your disappoint 
ment, the computer will im- 
mediately report back to you "2 
Variable not found, 0:1". That 
little exercise was to help you 
get used to the keyboard. As 
another exercise, press P then 
type m the whole alphabet. At 



the end, press E NTER t wice and 
try again, You will find that the 
more often you try it. the faster 
you get. 

now let’s See The 
Spectrum do 
Something Useful 

At this point, n will be well 
worth doing two things - (i) 
Have a look over chapters 3, 4 
and 5 of the Introductory 
Manual and (u) go and get a few 
sheets of paper and a pen you 
will see what those are for later , I 
hope that after doing (0, you 
realise that the Spectrum can 
either be used directly or pro- 
grammed. If you use the com 
purer directly, it does what you 
tell it to do. there and then, ir you 
progam it however, it stores a 
long senes ol instructions one 
after the other, ready to be ex- 
ecuted (RUN I later Each pro- 



gram is made up from many 
"lines" - each line consisting 
of a line number and an instruc- 
tion (or instructions! tor the 
computer to store and execute 
one by one when the whole pro- 
gram is ready to RUN . 

writing a Program 

Make sure that your Spec 
trum has nothing at all in its 
memory by pulling the power 
plug out of the back of the com- 
puter and re inserting it. or get 
ting the computer in keyword 
mode, where the cursor is a ‘ 'K” 
and press NEW (on key A I 
followed by ENTER, To start 
writing a program, we must 
begin with a line number. A line 
number may be any number bet 
ween 1 and 9999, and most 
people begin their programs at 
line 10. So type in 10 As you 
can see, the computer is stilt 
waiting for a keyword, so press 
the key L, as we want the word 
LET on the screen land m the 
program >. The cursor is now in- 
dicating that it wants a letter, so 
press A and you will see a little A 
api^ear, What we want now is 
the - sign on the L key, and in 
order to get it, we must press 
SYMBOL SHIFT and L. (If you 
are not used to using shift keys 
like those on typewriters, you 
must press SYMBOL SHIFT and 
whilst holding it down, press L. 
then release L before releasing 
SYMBOL SHIFT I Finally press 
\, followed by ENTER This 
should appear at the top ol the 
screen: 

10 LET a 1 

If it does not. then you can 
either EDIT the line by pressing 
CAPS SHIFT and 1 and moving 
the cursor backwards and for- 
wards using SYMBOL SHIFT 
and either 5 or 8. deleting where 
necessary by pressing SYMBOL 
SHIFT and 0 or NEW the pro 
gram as outlined above and start 
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START HERE 



So how did the program gram works in a flow char I 
work? And precisely what did which looks like this 
the computer do? 



You get tNT and RND in the first 
line by pressing both the CAPS 
SHIFT and the SYMBOL SHIFT 
keys at once, then pressing the 
keys where the needed word an 
pears above it m green. 

You get AT (in line 40> by 
holding down the SYMBOL 
SHIFT key and pressing the 1 
key The comma comes from 
the N key lyou must hold down 
the SYMBOL SHIFT before you 
press it!, and the semi colon 
from the 0 key. 

To get the word INK (which 
changes the colour in which 
words are printed!, press both 
the SYMBOL SHIFT and the 
CAPS SHIFT ai rhe same time, 
then release the white CAPS 
SHIFT, while continuing to hold 
down the SYMBOL SHIFT, Still 
holding down SYMBOL SHIFT, 
press the X key. and the word 
i NK should appear If it does not , 
go through the process again. 
Note that there is a colon 
SHIFT , press the Z key I between 
two halves of (me 80. 

In this program, the corn 
puter thinks of a number from 
one to fifty, and you have to 
guess it. The feedback from the 
computer . on how good a guess 
you made, comes from the 
BEEP The higher the note, the 
Closer you ate to the correct 
guess You'll find you soon get 
quite skilled at working out what 
the computer's number should 
be. When you get it right, the 
computer will tell you how many 
goes it took you to guess it 

Once you've understood 
these t wo simple programs, you 
should be in a much stronger 
position to understand the other 
contents of this magazine, and 
to write your own programs 



again Now enter the following 
lines obeying the rules that you 
have learnt solar 



[ START 



The only thing that I need to 
point out is that the < >rn line 
40 is one key W and should not 
be confused with the symbols 
on keys ft and T. 

Note that the line numbers go 
up in 1 Os. This is because at a 
later stage, you may wish to 
enter a program line between, 
say, 20 and 30, and call this in 
t»>nveen line 25 What does i he 
program do 7 Press RUN then 
ENTER to find out. The screen 
looks tike this 



variables 

Starting at line 1 0. the com 
puter set aside a variable called 
ri'andg,, e that variable a value 
of 1 . Line 20 PRINTS the value 
of the variable a on the screen 
(note: not the letter 'a' I In line 
30, the computer gets ihe 
variable a . and increments" by 
adding one to it. The last line 
says if a' does not equal 23, 
then go to line 20' ' We can 
represent the way that the pro 



STOP 



Do not worry about the shapes 
of the boxes they all represent 
program lines, except START 
and STOP, which the Spectrum 
does automatically when you 
RUN the program. 

The Real Thing 

From this point, let us move 
to a YeaT program. Enter the 
following. 



10 LET 3=1 NT fftNDfSO > ri 
20 LET b = 0 
3® LET i. = b + 1 

40 FRINT RT 3,3; INK £, "Gu 
riUttbfij- t 

50 input "Enter your guess 
60 IF !L=a THEN GO TO 110 
"70 PRINT "NO , thdt IvdA is : O 
30 PROSE SS: CL5 

30 BEEP 1 , 50-RB5 ( 3 - C ) 

100 GG TO 30 

‘‘ Ves J> I fas 

•if ** 11 too,r ' you 
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DEPT__PRJf 
66 LiTTLEDEAN 
YATE 

BRISTOL BS17 4U0 



^0 r for your Spectrum 

* T ”' rfK ^ > ||7 f If| fi ^ M leader 

XilLlj] Lr D Jli J in ZX garni 



Masterchess 



1 1 tiie leaders 
J In ZX games 

the program 
forth* 
real player! 



The makers of the original ZX Chess have now 
produced the most advenfurous and enjoyable 
chess program you can buy tor your Spectrum 

Ten levels of p* 3 y + graphic display of board +can change sides or 
level m midgeme + $®i board to any position 4 - scrolling 
history of moves + copy display 4 htstory to pricier at arty time 
+ can save game at any point 4 displays your moves and the 
computer's + PLUStournament'SlyJe Chess Clock on reverse 1 

*1# EASILY ONE OF THE MOST ntfiafVL ONLY 
48K ONLY GHfSS hgeimms miUBLi __ fi _ 

5 .lf< ’ m e iiW > *• th ItKir y c a** lt>- 9 5 



Games & add-ons 
for your ZX8T 

Space Invaders 

the best you can get, with 
ever’ increasing rate oi play 

Breakout 

with seven bat angles to make 
it really drtf \c nit 

Bomber 

positively addictive 

Scramble 

the fastest arcade 1 type game 
available 

Sorcerer’s Castle 

takes you into a world of 
mage al adventure 



AfKw# ****** 1> tvCffUrtW ?1|U tt* 

With liEwiryCa* 

£3.SS itch 



A/D Converter Board 

Lets you connect analogue 
joysticks to the ZX81 digital 
inputs Su i lable for many other 
applications, easy to connect - 
and it improves HAM pack 
stability! 

ONLY £18.50 
Joysticks 

Conned via our A/D Board - 
makes your 2X81 a true 
programmable games 
machine 

ONLY 19 .U EACH 

Disassembler/Monitor 

An absolute musl when 
learning machine code - 
leis you enter and run your 
own code 

ONLY 005 



Write lor lull del ails- of it** M ikr oG*n range of prog rams and add-ons. 
available Ircwn total SlMkiSti or direct Irom me marwt*cryrer$£pseaa* maka 
chequos/PO s payable so MiKro-Gen and add 40p posl & packing! 

EuPCMrtot So^tWIF* rn Smelts 

24 Agar Crescent Bracknell Barks RG 12 28K 
Tel: Bracknell (0344) 27317 



HOME COMPUTER USERS 

PRODUCT INFORMATION SERVICE 

Do you want the r&ghl computer lor you 7 Do you warn the ngh! 
hardware 7 Or ihe nghi software 7 At me nghi pnee 7 it you rethink 
mg about making a purchase bur aren'i sure jusi which product w: 
suit you best why not seek a swift overall picture ot whai s around 
from pimply i*?: us know wnar you re nlorosscrd in and we 1 
send you a personal summary ot whii$ available facts, figures, 
suppliers details Well also enclose as much many! adorers 
literal ore as we can and add whatever related data we think m:ghl 
be worthwhile tor you We'll tell you of any special offers were 
aware of and even help with youf order if you wish W we don'1 know 
how to answer your enquiry we li Iry lo find out if we cm E we won t 
lake your money Try us — we re her® lo help you make the nghi 
d®cis»on 

SECONDHAND COMPUTER REGISTER 

We can also help it you warn to buy o» set' secondhand We keep a 
register of currently available used computers an □ peripherals and 
seno appropriate details from it to every interested enquirer This 
advettiserrienl appears m many computer magazines which 
means a iol of people will read >t So. it you re looking tor second- 
hand value write and ask as if you want to sen, send us fun deiaiis 
c‘ wnai you have looHe rand we H do the 'esi Registration costs £4 
lor C3 ii the tola 1 asking price .s under C 1 OO 1 and a- , 11 be maintained 
until you ve sold Each reg-straton will be acknowledged 



ALL ENQUIRIES COST £1 

Please send enqu«nes. J regiSl rations [including cheque PO) to 

DAVID HEARTFORD 

31 HIGH STREET, EVESHAM, WORCS WR11 40T 
SUPPLIERS 1 ap nave m contacted vc, please *• ?* to us 



ZX81 16K SPECTRUM 



AWARI 

* The a*: ent African g$mc c s* 1 ft . ■” ny'L's r / earn toe n. m bgl 
years id masict ne taciics 

* Select Ihe Goal -herd level of pwy end -i s a^ MteMm game tor cmWren 
mar 6 *£fcnei ifreif mind* — nai iheif laser lingers 

* Select ihe w Idvdocor lev.- r .j .1 a toieai :o - uf sanity wo nave" i 
oealee il and we wroie ii 1 



ADVENTURE 



• Over 200 places to explore m thrs machine code game using advanced 
daia compression tochnigues 

* \ n j U A -o-: ► ■ ■ : .r : * 

iis ypu explore caves fores! a np caslies 

• Evade ruihtoss pursuers ar-o over * ■ ■■ a r -o& t of : ■ lac trs 

* MuNnne wotd commands and i-'ier rthbreviaiicms 

* * both GAMES on CASSETTE FOR t9.9SorfS.95 EACH * • 

THE CHALLENGE: C200 cash tor the firit correct MM tort to bolh gam ** 
Wany other pr zes Delate w m ca^setto & send SAE 



PRIZES 



£500 



FOILKADE LTD 
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On Your Marks 

ON YOUR MARKS is a suite of educational 
programs for children aged six to 10. 
written for the 16K ZX81, the programs aim 
to make the maximum use of the graphics 
capabilities of the computer. 



Probably the most usual 
feature of this software is thai 
it is a senes of programs linked 
together and loaded as one. It 
uses every available byte of 
the 1 6K memory to do this, 
Why? The reason is that in a 
Classroom where it has been 
well tested - the teacher 
loads the whole suite before 
the class arrives It takes more 
than si* minutes but that 
doesn’t matter. Once loaded 
the children can jump from one 
"game" to another at the 
press of a key. Program 
selection is from a menu, error 
trapped so that only the 
correct numbers have any 
effect, 

One of the mam criticisms 
heard from teachers about 
‘'drill” type computer 
programs is that they are 
boring. Computalutor put a lot 
of emphasis on visual 
presentation. The authors do 
not claim great originality for 
the content since all 
educational programs at this 
level comprise of setting 
questions and checking 
whether the answers are right 
Of wrong. What is claimed is 
flair m presenting the material. 

Packaging 

The program once loaded 
begins to run automatically It 
Starts with animated graphics 
which are great fun to watch 
and then goes into a menu 
Selection page. Pressing key 
one takes you to the first 
program available. You know 
you have got the right program 
because each one announces 
itself by name using an 
animated nest of boxes with 
the title appearing at the 
centre. 

Find the key 

The first program is fiN D THE 
KEY. Its educational purpose is 
to help children become 
familiar with the keybaord. The 
computer randomly selects 
from either alphabetic or 
numeric keys and asks the 



child to press one. Any key 
pressed other than the correct 
one has no effect When the 
correct one is pressed the child 
15 told how many seconds it 
took them to find it After ten 
successful attempts the times 
achieved for each key is 
displayed and the child is given 
the choice of trying another 
batch or returning to the menu . 

Frogs 

Two versions of FROGS are 
provided to test mental 
arithmetic at either multi- 
plication or addition. The 
program is a development of 
one by Bob Maunder m his 
excellent The 2X81 
Companion'. The idea is that 
every correct answer results in 
a man jumping over stepping 
stones towards his goal a 
Store of gold coins which turns 
to frogs as time passes. The 
thrill of this game is that it is 
played agamst a dock 
counting down. In the 
enhanced version, messages 
are flashed on the screen to 
step up the pressure as time 
passes. When all the answers 
are correctly answered the 
user is told how well they have 
done. On selecting FROGS the 
child is asked if they need 
instructions Since the story is 
an essential part of the 
enjoyment n has to be told well 
by the software. If required the 
instructions are scrolled up the 
screen letter by letter in a very 
fascinating dispay. 

Shoot the number 

In a similar way. shoot the 
number has step by step 
instructions to explain what is 
expected of the user. The 
game presents a target 
practice m which the targets 
are a set of numbers. All the 
numbers are multiples of a 
number which appears on the 
butt of a moveable revolver 
Pressing any number will fire 
the gun but the bullets are 
blanks unless the number 
pressed is the one which. 



multiplied by ihe one on the 
gun, is equal to the target. If 
the correct number is pressed 
and the position of the gun >s 
opposite the target, a hit is 
recorded. 

Completing the suite is a 
step by step guide to addition 
in which a sum is broken down 
into tens and units and the 
principle of carrying over to the 
next column is carefully 
demonstrated 

Anagram 

To balance the arithmetic, side 
8 of ihe cassette has a word 
game. Anagram is played at 
three levels of difficulty The 
more difficult, the longer the 
words which have iheir letters 
mixed up. Two children can 
play against each other. One 
enters the word while the 
other is not looking. The 
computer then presents it in a 
jumbled up version 
Alternatively the computer will 
select a word from a store in 
ds memory. If you give up just 
type “Help” to get the 
answer 

ON YOUR MARKS . . . is 
available from Computatutor. 

3 Thalia Close, Greenwich, 
SE10 SNA priced £6.95. 

James Walsh, our 
pint-sized 

education reviewer, 
the terror of his 
school in 

Loughton r takes a 
look in this issue 
at three 
educational 
packages, for the 
ZX81 and 
Spectrum. 

in this edition t have been 
asked to look at three 
educational packages for the 
2X81 and the Spectrum. The 
first one that I'll look at is 
CAlPACs new Spectrum 
"JUNIOR EDUCATION" 



cassette which (I quote! 
"contains eight attractive, 
easy-to-use programs for the 7 
to 1 1 age group, including 
Maths. English. Junior Science 
and History. Colour graphics 
and sounds are used 
extensively''. 

Tho other two packages oto 
both for the ZX81 and are 
produced by ROSE 
CASSETTES. I use the word 
package intentionally, as both 
cassettes contain no less than 
6 full length programs. The 
two packages that I will look at 
shortly are JUNIOR ENGLISH 
1 and G C l. r O" level 
FRNECH. 

As I said earlier j if you were 
listening}, I would first like to 
look at CALPAC's JUNIOR 
EDUCATIONAL cassette or the 
ZX Spectrum, so here 
goes: 

The cassette itself comes 
well packaged with a specially 
prepared leaflet of teachers 
notes. Though they are brief, 
they do give the teacher, 
parent or pupil for that matter, 
a reasonably good idea of what 
each program aims to do and 
hence whethef they fit their 
requirements. My only 
suggestion is that some hints 
on loading could be included 
for the uninitiated user 

Drawing pictures 

The first program is called 
DRAW. The idea is simply that 
you can guide a dot around the 
screen and draw pretty 
pictures with it. It is 
reasonably advanced as it 
allows you (0 control a number 
of funtions listed below: INK, 
PAPER. FLASH. BRIGHT, 
OVER. INVERSE, INVISIBLE, 
ON. OFF. SLOW, FAST. COPY 
and ENOUGH Though this 
program holds very little 
educational value as such, it is 
a very good way for a 
newcomer to find his or her 
way around the keyboard, and 
generally feel that they are in 
control. 

The second program is 
called "HOMEOPHONES". or 
in other words, words that 
sound the same but mean 
different things. You are given 
a sentence with a blank space 
and two or three alternative 
answers. You then type in the 
answer that you think is right. 
If you are correct then a 
graphically represented plant 
wilt grow and if you get to the 
end it will flower. If however 
you are wrong it makes a 
rasberry noise and goes onto 
the next question. Though the 
idea and application is good 
there is no variety, and I feel 
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that most kids of the 
prospective age-group would 
get bored with the same 
questions and only one special 
drawing at the end. Next on 
the tape is "SUB", which is a 
basic subtraction program It 
deals with the subtraction of 
larger numbers from smaller 
numbers in a very 
understandable way If you get 
a question right then you get a 
pleasent tone and the bridge 
gets a little longer. If you get it 
wrong then the program will 
carefully take you through the 
right way of doing it. At the 
end a tank will drive across the 
bridge and stop if it cannot get 
to the other side. A very 
thoughtful addition is the 
facility to choose how the 
answer should be explained, 
depending upon the way in 
which the pupil has been 
taught so far. This is a 
reasonably good program, but 
it gets rather boring after a 
while, 

Nature studies 

"FLOWER" is by far the best 
program on the cassette so far. 
It first draws an accurate 
diagram of a typical Mower and 
all its parts, it then goes on to 
tell you what they all do and 
how. It also tells you where 
they all are and test you on 
their location. This program is 
ideal for 2nd year 
science 'bio logy pre O' Level 
course candidates, as this is a 
major subject. 

We now flip the cassette 
over and start looking at the 
second four programs. 

Tables 

The first program on side two 
is called, quite aptly, TABLES. 
You are allowed to specify a 
particular table from 2 to 12, 
or if you prefer then a variety 
up to a specified table, (3 to 
121 It will then ask you 20 
questions. If you get a 
question right then a bit mOre 
of your graphic train is drawn, 
if you get one wrong you hear 
another raspberry tone and the 
offending table is displayed. 
When you have finished your 
score Is displayed and your 
tram is shown driving through 
the countryside. This program 
is very good, ideal for Junior 
school and lower secondary 
school pupils. 

Next we come to "COMP" 
— an English comprehension 
program. A sentence is given 
with a blank and you have to 
choose one of four words to fit 
in that space. The special 
value of this program is that it 



allows you to enter your own 
words and phrases. Again, if 
you get the answer right a bit 
more of the plant is drawn , and 
if you get it wrong it , . you 

guessed it, makes a raspberry 
noise. 

Chariots 

"ROMANS" is a simple 
question and answer program 
On Roman history. If you get 
enough questions right the 
horse will gallop away with ns 
chariot. Personally t found that 
this was reasonably advanced 
for a Junior school and so 
would be useful in Secondary 
school as well. 

The final program on this 
cassette is called SPELL", 
which is quite naturally a 
Spelling program. The 
difference being that you type 
in the words and clues so that 
pupils can be tasted This way 
a large library of words can be 
built-up. 

In all this is a good cassette. 
There may be certain programs 
that you will decide not to use, 
but this is mainly due to the 
incredible variety on this one 
cassette. I agree with the 
maximum age of 1 1 for the 
programs, except for 
FLOWERS and ROMANS, 
which may be useful in 
secondary schools. 

Overall Ratings: 7-10 for 
Quality: 8 TO for value. 

This cassette can be 
obtained for C5.50 from the 
address below: 

CALPAC Computer 
Software, 108 Hermitage 
Woods Crescent, St. Johns, 
WQKING Surrey. G021 1 UF. 

This is definately a 
worthwhile cassette for any 
junior school teaching using a 
SPECTRUM in class. 

Junior English 1 

Junior English is one of many 
educational packages from 
Rose Cassettes. These 
cassettes come quite well 
packaged, with loading hints 
on the inside of the cassette 
insert, but with very little 
information about the 
programs themselves In 
computer circles it is not 
always necessary to include 
documentation, but for the 
product which is not only 
aimed at the computer owner 
but also at the school 
environment, I do feel that 
some introductory notes are 
helpful. CALPAC have done 
this simply by including an A 4 
size sheet folded into an A 5 
leaflet with a couple of 
sentences on each program. 
One small touch which l did 



like about the Rose Cassettes 
loading hints, was that they 
included approximate loading 
times for each program. This 
gives the user some idea of 
how many cups of coffee he or 
she has got time to drink 
before starting work! 

Junior English is rniiriti up of 
six full 7K to 1 2K programs all 
of which are recorded once on 
the cassette. It may seem a 
better bet to record them 
twice, but reliability is almost 
100 %. 

Meanings 

The first two programs are 
called MEANINGS 1 and 2 
respectively. The idea is that a 
phrase or word is displayed at 
the top of the screen, and 
underneath are three possible 
meanings. Your job is to decide 
which is the correct meaning 
and then type 1,2 or 3. The 
program holds a large stock of 
questions and answers so that 
you don't get the same 
questions on each RUN The 
only difference between 1 and 
2 is that 2 is slightly harder 
than 1 , 

The next program is called 
PARTS OF SPEECH. The idea 
is that yog fill in the blank with 
one of three words displayed 

The first program on side 
two is called PROVERBS, It 
holds 35 well known 
proverbs, such as: "A stitch m 
time saves nine". It displays 
one at a time but with a word 
missing so that you have to 
complete the proverb l 
particularly liked this program 
because it gave a little variety 
in a subject which even with 
the best teacher in the World, 
most people find tedious after 
a while. 

Learning English 

We now come to "SIMILES", 
an aspect of English which is 
more popular (if ihat rs the 
right word! than most. This 
time the program holds 40 well 
known similes, The program 
itself follows a very similar 
format to the rest, in that you 
have to fill the blank with one 
of the three possible answers. 

The final program is called 
"ANAGRAMS". What you 
have to do is unscramble one 
of 50 six-letter words. If you 
cannot get the answer simply 
type Help' and the computer 
will display the first letter of 
the unscrambled word. 

One particularly nice part of 
each program is the Jackpot* 
game which ts played every 
time you answer a question. 
Though they are very basic, 



there is a different one on each 
program, A very important 
point when using a program m 
class is its' uncrashability', if 
you would pardon the 
expression. In other words, it 
is important that the computer 
checks every INPUT before it 
tries to digest it This is very 
well done, as it is almost 
impossible to crash without 
hitting the 'BREAK' key 
Overall, this is a very well 
thought out program and well 
worth the expenditure of 
£4,50 <for those studying 
English at Junior Schools 
This and various other 
educaiional packages are 
available 1 rom; ROSE 
CASSETTES, 148 Widney 
Lane, Solihull. Wesi Midlands. 
B91 3LH. 

Rose cassettes: 

Summing it up 

Ian Marshall of Bramhope. 
Leeds, Sent us this program, 
with the following comments 
'Most of the teaching 
programs for simple maths 
seem to be of the type 1 3 + 
14 27, where t he calculation 

must be done mentally. ior 
with pencil and paper i, and the 
answer entered in the 
sequence tens' followed bv 
"units* . 

"In general, this is not the 
way a child is taught to add, 
and the facility to add the 
units' and then the "tens' and 
enter the answer in sequence 
would be desirable 

"The following program is 
very simple, but it follows 
whai \ believe is the desirable 
format and offers more 
sophisticated possibilities." 




The headmistress of the Carlton 
and Netherfield Infanrs ' and 
Nursery school to Nottingham, 
says she believes it is important 
for her puptfs to familiarise 
themselves with technological 
develop men is at an early age, so 
she r s taken her 7X8 1 along to 
school Miss Johnson , shown in 
ihe photograph with tan Preston 
at work on the computer, says 
ihe children use it for 
multiplication and division, end 
tor spelling games 

The children play number 
and spelling games end see their 
names printed on the screen, ft is 
important that they know there is 
more to computers than playing 
games " t Photo courtesy Of the 
Nottingham Evening Post) 
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no w switch off your tape 
recorder * 



Press ENTER to continue. 



CnLPRC 

Educational Software 



Picture plotter. 



© A 932 U J Uarren 



Press 

Press 



e for an 
ENTER t o 



exp tana t i on - 
continue 



^^0 PRINT 

20 PRINT 
30 PRINT 
-OUS IN fi" 



■ ■ fscgW5^rTi7T^ fop m^»*> 

"TRY THE SUM TKRT FOL 



□ 5 PRINT “FEU SECONDS. -THEY/“R" 
ALL SIMPLE" 

4-0 PRINT "ADDITION SUMS - PUT 
THE UNITS" 4 



45 


PRINT 


" IN 


FIRST, THEN 


T EM5 


M 






S0 


PRINT 


"OK7 


AUAY YOU GO 


©0 


PRUSE 


30® 




7© 


POKE 


16437 


, 255 


9© 


CLS 






io© 


RAND 






101 


LET R 


= 0 





102 LET B-0 

103 LET 0=0 

110 LET P=INT (PND* 19) +1 

120 LET B= INT iRND#191 +1 



130 LET C =& + 5 

200 IF fl(=9 THEN PRINT RT 10,B, 



R 



2 10 IF R>9 THEN PRINT RT 10, SiH 
22® IF B<=9 THEN PRINT RT 11,6 
3 



230 IF B>-3 THEN PRINT RT 11,S.;E 

24.0 PRINT RT 11,7, +" 

250 PRINT RT 12,5,*'--” 

30© PAUSE 10E3 

310 POKE 16437,255 

320 LET DS=INKEV$ 

321 IF INKEY$=CHR$ 113 THEN GOT 
0 300 

325 LET D=yflL P$ 

33® PRINT RT 13,6, D 

34.0 IF D=C THEN GOTO 2000 

350 PRINT RT 1 3 , 3 , " DON./T FORGET 
TO CARRY “ 

360 PRINT RT 14,S,“RNY ""TENS"*’ 



400 PAUSE 10E3 
4-10 POKE 1S4.37.255 
4.2© LET E$ = INKEY$ 

4.25 IF INKEY$=CHRJ 118 THEN GOT 
O 480 

4.30 LET E =UfiL £ $ 

4.4.0 PRINT RT 13,5; E 
4,50 PRINT RT 13,8; *’ 



460 PRINT RT 14,0," 

S00 IF D=C THEN GOTO 2000 

510 IF C=sD+(E*10) THEN GOTO 200 

© 

520 IE COO RND C OD+ (E+10) THE 

M GOTO 5©0© 

?O00 PRINT RT 13.3. M4W IffiDg" 
201© PRINT RT L4.,6;. "-ANQTHER GO" 

(Y/N) " 

201 5 PAUSE 10O00 

2016 POKE 26437.255 

2020 IF INKEY $='Y” THEN GOTO 90 
2030 IF INKEY $ = "N** THEN GOTO 60© 
0 



5000 

3" 


PR INT 


RT 


13,3, 


"OH 


DEAR 4JP 


50 10 


PRINT 


RT 


14, 3, 


"LET /S TRY TH 


5 SAME " 










5020 


PRINT 


AT 


15 , 8; 


" SUM 


AGAIN" 


5030 


PAUSE 


130 








5035 


CLS 










5040 


PRINT 


RT 


13,5, 


■ ■ >■ 




5050 


GOTO 


200 








6000 


CLS 










600S 


PRINT 


RT 


9, 10 ; 


"OK 


MATHEMATI 


CIAN 


i* 








LONG FOR 


6010 


PRINT 


AT 


10 , 1© 


; "so 



NON" 

60S© STOP 

6050 SRUE "MATH0" 

6060 GOTO 10 
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Adding a 

tape 
counter 



it can be difficult to find 
programs on cassette 
when you have a 
number of them on the 
same cassette, and no 
tape counter on your 
recorder. Nick Pearce 
took the D.I.Y. approach 
to the problem. 



On a shoestring 

Computer hobbyists who. like I 
have to. operate on a 
shoe stmg budget, might be 
interested to read about a tape 
counter i adapted to fit my old 
Philips Cassette recorder. In 
common with other ZX 81 
users. I find that only good 
duality audio cassettes give 
consistently good LOAD SAVE 
results and in the interests of 
economy I save ten or so 
programs each side which 
makes a tape counter an 
essential piece of equipment. 
Some makes of recorder, 
including my Philips, do not 



have this facility as standard. 
My simple adaptation should 
fit most recorders. 

It is basically a counter for a 
tape recorder which I 
purchased from 'Scoops' 
(90pl and which is adapted to 
be operated by the drive of the 
cassette recorder. The only 
permanent modification I made 
to the cassette recorder is a 
Vi -inch diameter hole cut in the 
fid. 

The tape counter is mounted 
on a block of wood and rests 
on the lid of the cassette 
recorder. A piece of robber 
tube fixed to the counter drive 
pully passes through the hole 
in the lid to make contact with 



the cassette drive below The 
tube is flexible rubber, 8mm 
outside diameter, 5mm inside 
diameter, and must be a tube 
and not solid since it must bear 
on the annulus which drives 
the cassette and not on the 
central stationary stem, i used 
araldite' to connect the tube 
to the pulley of the counter, 
and a little care is needed to 
ensure that it is fixed centrally, 
although the rubber tube will 
take Up small eccentricities. 

Getting tricky 

The only tricky part of the 
operation is to make sure the 
rubber makes contact with the 



cassette dnve with |ust the 
right amount of pressure - too 
much and friction would slow 
the cassette down. I did this by 
making the tube about V* inch 
too long and then gluing thin 
rubber pads on the underside 
of the wooden block until I got 
the pressure right. 

I find (his adaptation a great 
help for locating programs on 
cassette., It does not affect the 
operation of the recorder; 
programs I SAVED before 
making it, LOAD successfully 
with it in position. Cheap too. 
90p and half an hours work 
instead of buying a new 
cassette recorder with a built 
in tape counter! 
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SOFTWARE 



DAZZLING DISPLAYS 



Richard Wright shares a machine 
code routine to clear the zx 81 
screen of any character you specify, 
and Paul Holmes shows us just how 
exciting the output of the spectrum 

can be. 



a g , for a C sign you would enter 
as a direct command POKE 
16607,12. 



To enter the machine code 
enter the following program: 



1 

10 

20 

30 

40 

50 



60 

70 

30 



REM (33 characters) 
LET X = 16514 
LET A$E“- 
IF AS ■“ "THEN IN- 
PUT AS 

IF A$ = 'S"THEN 
STOP 

POKE X. 1 6 * CODE 
AS + CODE 
A$(2) - 4 76 
LET X = X + ’ 1 
LET AS - ASO TO) 
GOTO 30 



MNEMONIC 


HEX CODE 


LD 6.22 


06 16 


LDA.d 65071 


3A 7B 40 


LD D A 


57 


LD HLJD-FILE) 


2A OC 40 


DEC HL 


28 


INC HL 


23 


LD A. (HU 


7E 


CP D 


BA 


JR Z.6 


28 06 


CP 118 


n 76 


JRZ.7 


28 07 


JR. - 11 


18 F5 


LDA.O 


3E 00 


LDIHU.A 


77 


JR.- 16 


18 FO 


DEC 8 


05 


LD A.(J 


78 


CPO 


FE 00 


RETZ 


C8 


JR, - 23 


18 E8 



Clearing a Character 



The following short machine 
code routine clears the screen of 
any occurrence of a character 
you specify 

You specify the character by 
poking address 16507 with its 
character code, 



Enter the codes 
under the "HEX 
CODE" column, 
The routine is 
called RAND USR 
16514, 



1982 



JAN 



19B3 
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These programs will keep your 
Spectrum happy for hours at a time, in 
the first one, Test Card, the coarse 
checked pattern in line 150 should be 
entered as graphic 'b' and the fine 
checked pattern on either side is 
graphic 'a', in the second program, 
Graphics Alive-oh, just enter the 
program — and stand back and watch. 



DER 0* f-LS 

20 for ' = ~r - t t n r - t .^.TFr- . t 

30 r-LOT I 23 , r ■ DRRUS 0 .. 1 7R,, i 

NEXT i 

50 PAUSE 400 
55 PAPER 3. OUER 1 
57 FOR J =0 TO i 



60 


FOR i 


*0 TO 255 


STEP 3 


70 


PLOT 


0,0: DRAU 


j , 175 


80 


NEXT 


i 




90 


FOR i 


=175 TO 0 


STEP -3 



100 PLOT 0,0: ORfiiJ 255 , J 

110 NEXT i 

120 IF j THEN PAUSE 200: BOR£ 

ER 7' PAPER 7: INK I: CLS 

130 NEXT j 

140 PALfSE 4O0 

270 BORDER 0: PAPER 0: INK 4: C- 

LS 



280 


FOR i 


=-37 TO 33 




290 


PLOT 


127,37: DRAU 


-127, i 
123, i 


300 


PLOT 


127,37: DRAU 


310 


NEXT 


i 




320 


FDR i 


=-127 TO 123 




330 


PLOT 


327,37: DR AU 


i ,-37 


340 


PLOT 


127,37: DRAU 


j ,33 


350 


NEXT 


i 




360 


PAUSE 


300 




370 

LS 


PAPER 


6: INK 2: BORDER S: C 


300 


FOR i 


=6 TO 171 STEP 2 


390 


PLOT 


O, j : DRAU i , - 


i , -PI/2 


400 


PLOT 


2SS , i . 17RAW - 


i , - i , PI/2 


410 


PLOT 


i ,175: DRAW - 


i , - i t “P I 



6 



420 PLOT 25S,175-j: DRAM - i , i , - 

PI/3 

430 NEXT i 
440 GO TO 440 



Tfjt card 



30 


FOR i 


-0 TO 7 




40 


POKE 


USR J *c " + i ,1 




50 


NEXT 


i 




60 


FOR i 


te TO 4 STEP 4 




65 


POKE 


USR "6"*i ,BIN 11O0I1 


66 


POKE 


USR +1,BXN 


110011 


70 

00 


POKE 


USR "b"+i*2,BIN 


110011 


71 

00 


POKE 


USR "b”+i + 3, BIN 


110011 



©0 NEXT 
90 FOR i 
100 POKE 
POKE USR 
110 NEXT 
120 INK 7 
LS 

130 FOR i 
140 FOR J 
150 PRINT 




=0 TO S STEP 2 
USR + i ,PI N 01010101 

"a"+i+I,BIN 10101010 

: BORDER »; PAPER 0,' € 

= 1 TO 7 
= 1 TO 3 

TAB 3; BRIGHT Si INK 
NK 7 j BRIGHT JNT f i/ 

; INK i; BRXOKT 1; 



1&0 NEXT 
170 INK / 
205 FOR i 
210 PLOT 
212 IF i < 



J : NEXT i 



=0 TO 02 STEP 2 
i ,8 

33 THEN PRAM BRIGHT 1 ; 



0 , 167 

215 IF i >33 THEN DRAW BRIGHT 0; 

0,167 
220 NEXT i 

230 FOR i =222 TO 2S4 STEP 2 

240 PLOT 1,8: DRAU BRIGHT 1;0,1 

67 

250 NEXT i 

260 FOR i sS TO 374 STEP 2 
270 PLOT I92,i : ORAL* BRIGHT 1;6 

3 , 0 



280 NEXT 1 

29© PRINT AT 21,0; "Brt |Nc<J- |Ncr 
g ) 2G )G )Br t JL i n JC-rss" 

300 PAUSE 1200: BORDER 7. PAUSE 

1200: BORDER 0: GO TO 300 

999© STOP 

9999 PAPER 7: INK 3: BRIGHT G: 8 
ORDER 7 
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Don! lei its size fool you. 

If anything Newflram is like I he 
Tardis, 

it may took small on the outside, but 
mstoe there’s an awful lot going on 
It's got the kind of features you’d 
expect from one of the really big business 
micros, Put at a price of £269.95 
including VAT it won’t give you any 
sleepless nights 

However, let the facts speak for 



You c el what vou don’t pay for. 

NewSram comes with 24K ROM 
and 32K RAM, most competitors expect 
you to make do with 16K R AM. 

What s mote you can expand all the 
way up to 2 Mbytes, a figure lhat wouldn’t 
look out of place on a machine costing fen 
times as much. 

We've also grven you the choice of 
256, 320. 512 and 640 x 250 screen 
resolution, whereas most only offer a 
mmnfTli im of ?56 * 19? 



Bio enou g h for your business 

Although NewBram is as easy as 
ABC louse (and child's-play to team to use! i 
this doesn’t mean it's a toy. 

Far from it. 

it comes with ENHANCED ANSI 
BASIC, which should give you plenty to gel 
your teeth into. 

And iHI also take CP/M* soil speaks 
(he same language as an the tug business 
micros, and feels perfectly at home with 
thpir software 



NO OTHER MICRO 
HAS THIS MUCH 

POWER 



IN THIS MUCH 




FOR THIS MU 















So as a business machine it really 
comes into its own. 

The video allows 40 or 80 characters 
per line with 25 or 30 lines per page, 
giving a very professional 2000 or 2400 
characters display in all on TV and/or 
monitor And the keyboard is full-sized so 
even if you're all fingers and thumbs you'll 
I still be able to get to grips with NewBrams 
iencetlent editing capabilities 

When it comes to business graphics, 
inmgs couldn't be easier With software 
capabilities that can handle graphs, charts 
and computer drawingsyou II soon be 
up to things that used to be strictly for the 
bigteague. 

Answers a o rowrn o need 
Although NewQrain, with its optional 
onboard display, is a truly portable micro, 
fhat doesn't stop tl becoming the basis of a 
very powerful system 

The Store Expansion Modules come 
in packages containing 64K. 128K. 256K 
or 5t2K of RAM So.hook up four Of 
the 5t2K modules to your machine and 
you’ve get 2 Mbytes to play wrth Anoiher 
Mature that'll come as a surprise are the 
two onboard V24 inter faces. 

With the aPcfthemutfiple 
V24 modcfelhis allows you to run up to 32 
ines at once, all on the same 
peripherals, saving you a fortune on extras 
The range of peripherals on offer 
delude dot matrix and daisy wheel printers, 
%: t2* and 24' monitors plus 5ft' floppy 
csrsk drives (100 Kbytes and 1 Mbyte) and 
5 / Winchester drive (6-18 Mbytes). 

As we said, this isn’t a toy 
It doesn't st o p here 
Here are a couple of extras that 
deserve a special mention 

The first, the Battery Module, means 
you won’t be tied to a 13 amp socket And. 
even more importantly, il means you donl 
have to worry about mains fluctuations 
wreaking havoc with your programs 
The ROM buffer module gives you a 
freedom of another sort 

Freedom to expand in a big way. It 
^vesyou additional ROM slots, for system 
software upgrades such as the Z80 
Assembler and COMAL. 2 additional V24 
ports, analogue ports and parallel ports 
from now on the Sky’s the limit. 
Software that’s hard to beat 
A lot of features you’d expect to find 
or software are actually built into 
Mev/Brain so you don't need to worry about 
screen editing, maths. BASIC and graphics. 
However, if you’re feeling practical 
you can always tackle hou sehold manage 
men!, statistics and educational packages 
And because NewBr am isn’t all work and 
| no play, there’s the usual range of mind- 
bending games to while away spare lime. 
Waste no more time. 

To gel hokJ of NewBr am you need go 
re further than the coupon at the bottom of 
tfepage 

With your order we’ll include a hefty 
flstruetion manual so you'll know.where 
to start, and a list of peripherals, expansion 
modules, and software so you’ll know 
whereto go next 

I n tte rw* f Dyfi fo ta ea fcih i nc 





Technical specifications 

The NewBram *$ a fully soeolied professional 
computer buril to we highest standards o< engin- 
eering and reliability Chosen by leading OEM 
supples Designed to tabMete easy expansion j 
for use with the CPfM operating system, arm 
the addition of 5'A flexible and Winchester risks. 
12 green phosphor professional standard 
monitor. SO cps professional quaWy dot matrix 
printer with pm addressable graphics 
ZflOA epu and CCP 420M input/pulput 
microprocessors 32K RAM expandable to 
2 Mbytes 20K ROM Dual Cassette Ports 
UHF TV port CCfTT Moruior Pod Video 40180 
Character < 25-GQines 256 320,512.640 ■ 250 - 
Pixels Expansion Pod V24 Be directional Port 
V24 Punter Port 16-character display (AD only ) J 
Software Enhanced BASIC rANSi x 3 2/ ,’6) 
independent Operating System (12 device 
driver si Multi Page Screen Editor (32 Control 
Commands) Maths (10 Sgnftcant Figures) 
Graphcs (Absolute 1 Relatn^ PtoOmgLme 4 Arc 
Drawing. Shading. 20 English Language 
Commands). 

NewBrain, 

Gandy Busness Systems Ud .Grundy House. I 
Scmersel Road leddington TW11 0TD 



”o NewBren. Grundy Business Systems 
| Limned, Grundy House. Somerset Road. 
TedanglohTWtl 8TD 

Please send me a full -colour leaflet, price 
list, and name and address Of my nearest 

stockist □ 



Name— 

Address. 



Postcode 



NEWBRAIN 




ZX80 

fights 

back 



ZX80 

fights 

hack 

lan Turtle has 




contributed two fine 
ZX80 programs, which 
prove you can still do a 
lot with the pilot of the 
Sinclair fleet. The third 
great ZX80 program 
comes from Andrew 
Hasiam. 



Klingon capture 

A Klingon ship is hiding behind 
cine of 1 00 stars. You roust try 
and trap the K lingon by shooting 
the eight surrounding squares, 
without hitting the Klingon. He 
must be taken alive. 

The display tells you where 
the Klingon was one move ego. 
This may or may not be his pre- 
sent position, as he coukf have 
moved. 



move to one of the eight sur- 
rounding squares, or he may 
stop still. The probabilities of 
these actions are equal. If the 
square it wishes to move to is 
clear, then it will move there, 
and the square it vacates will be 
shown as the ‘last position' on 
the display. 

If the square it wishes to 
move to has already been 
blasted away, it will remain in 
the same square. 

When shooting, enter the 



40 LET AfB* 10 + CI - 2 
50 FOR 0 - 1 TO 20 
60 PRINT "i ": 

70 FOR 1-0 TO 9 
80 PRINT I; 

90 NEXT I 
100 PRINT 
110 FOR I - 0 TO 9 
120 PRINT I; 

1 30 FOR J =0X09 

1 40 PRINT CHR$I20 - 7 * (All* 1 0 + J( = 1 R; 

150 NEXT J 
160 PRINT 
170 NEXT! 

180 PRINT "LAST POSi”;C;"."*B 
190 LET D = RNDI3) - 2 t B 
200 LET 0 = 0 * (0 >9) - <D<0) 

210 LET E = RNDI31 - 2 + C 
220 LET E - E + (E>9) (E<0) 

230 IF A(D ’ 1 0 + £1 - 1 THEN GOTO 260 

240 LET B - 0 

250 LET C = E 

260 PRINT "SHOT?" 

270 INPUT N 
280 INPUT M 

290 IF M = B AND N-C THEN GOTO 440 
300 LET A(M *10+N) = 1 
310 FOR I = - 1 TO 1 
320 FOR J - 1 TO 1 

330 IF B + 1<0 OR B + 1>9 OR C + J<0 OR C + JO I - 0 AND 



The Klingon decides to move horizontal co-ordinate, followed 
in one of nine ways. He may by the vertical one 

Klingon capture Listing 

10 DIMAI99) 

20 LET 8 = RNDf 1 0) - 1 
30 LET C*»RND(1 0} - 1 



J = 0 THEN GOTO 360 

340 IF AKB + l)M0 + C + Jl = 1 THEN GOTO 360 
350 GOTO 400 
360 NEXT J 
370 NEXT! 

380 PRINT "YOU WIN" 

390 STOP 
400 CIS 
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2X80 PROGRAMS 



410 NEXT G 

420 PRINT "YOU LOSE" 

430 STOP 

440 PRINT DUMMY YOU SHOT THE KLINGON 
460 STOP 



Snooker 

This flame of snooker is a two 
player game For those un 
familiar with snooker, we'll ex 
plain The game consists of pot 
trig the balls. At the start of 
each break, you try and pot a 
red If successful, you gam one 
porn, and the r ight to aim at pot 
ting a 'colour , i c anon redbait 

If you are successful again, 
you'll gam the number of points 
the bait is worth Once you've 
potted a 'cotour', you must try 
for a red again and so on, This 
continues until you fail to pot a 
bail, and the play then passes to 
your opponent. 

The point values for the balls 
are as follows 



1 red 

2 yellow 

3 green 

4 brown 
6 — blue 

6 pink 

7 - black 



It is good policy to try and sink 
the higher value balls after each 
red, if you can 

FOUlS 

Before any shot, a table ns 
displayed, giving the ball 
number and the chance of pot 
ting it, from one to len (that is. 
impossible to fairly easy!, ft any 
ball lias been previously potted, 
then 3 P will be shown against it 

T tying to pot an already pot 
ted ball will result in a FOUL be 
mg called, and four points will be 
given to yOur Opponent 

Once a red has been potted, a 
similar table will be given for the 
other colours. You'll see that it 
becomes easier to continue with 
a break once the first ball has 
been potted 

When all the reds have been 
cleared, and a colour has been 
taken with the last red. the col 
ours must be Taken in the order 
2, 3. 4, 5, 6, and 7 (that is, 
yellow, green, brown, blue, pink 
and black) If they are taken out 
of order, a FOUL is called. 






Snooker Listing 



1:0 

20 

30 

40 

50 

60 

70 

90 

90 

100 

110 

120 

130 

140 



150 

160 

170 

160 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 



310 



320 

330 

340 

350 

360 

370 

380 



LET Z 1 
LET W - 0 
LET V 2 
LET X=0 
LET Y 0 
DIM Si 1 1 
DIM C(7| 

DIM R( 1 5) 

LET Z 7. + 1 
IF Z>! THEN LETZ 0 
LET 8 = 0 
G0SUB650 

IF X 15 THEN LET Y 1 
IFY 1 THEN GOTO 390 
PRINT REDS" 

FOR 1= 1 TO 1 5 
PRINT I;”*"; 

IF R(li = T THEN GOTO 220 
LET R(IJ - RND( 1 0) 

PRINT Rdf 
GOTO 230 
PRINT "P" 

NEXT I 

PRINT POTT?" 

INPUT P 

IF NOT RcPf 1 THEN GOTO 320 
PRINT FOUL" 

LET $4(2 = 11+ 11-SMZ- 1)+ 1> + 4 

INPUT AS 

CLS 

GOTO 90 

IFFtND|R(P))>2 3*(B- Of THEN GOTO 350 
PRINT "MISS" 

GOTO 290 
LET StZl-SlZl+l 
LET B - 8 + 1 
LET X X + 1 
LET RfPf - - 1 



390 GOSUB650 
400 PRINT "COL" 

410 FORI 2 TO 7 
420 PRINT I,' 1 ", 

430 IF Cl II - 1 THEN GOTO 470 
440 LET CHI - 10 f - RNO(I) 

450 PRINT Cm 
460 GOTO 480 
470 PRINT "P" 

480 NEXT I 

490 PRINT 'POTT V 

500 INPUT P 

510 If C(Pl - 1 THEN GOTO 2 70 

515 IFY 1 AND NOT P V THEN GOTO 2 70 

520 If NOT RNOfCfPh 1 THEN GOTO 330 

530 LETSiZl-SlZl ■ p 

540 LET 0 B~P 

550 If NOT Y - 1 THEN GOTO 590 

560 LET W Wil 

570 LET DPI - - 1 

580 LET V V^I 

590 1FW 6 THEN GOTO 650 

600 GOTO 1 20 

650 CIS 

660 PRINT 'SCORE 4 SfO); ' ;S(1 ■ 

670 PRINT PLAYER- :Z + I. -BREAK- 1 B 
680 RETURN 



GOlf 

Eleven year-old Andrew 
Haslam, from Rushall. Walsall, 
has contributed this golf pro- 
gram. which tells you which 
hole you’re on, and how well 
you're doing It ends with some 
advice' to make you a better 
golfer. 



Golf Listing 

20 PRINT, "GOLF" 

30 PRINT."’ 

40 FOR I - I TO 5 
50 PRINT 
60 NEXT I 
70 LET K = 0 
80 LET K K + I 

90 PRINT 'YOU ARE ON HOLE' ;K 
100 LETZ RND(5) 

110 PRINT "THE BALL IS"; 

120 IF Z 1 THEN PRINT "IN THE HOLE" 

130 IF Z - 2 THEN PRINT "ON THE GREEN" 

1 40 IF Z 3 THEN PRINT "IN THE ROUGH " 

150 IF Z 4 THEN PRINT "BEHIND A TREE 
160 IF 2 5 THEN PRINT "ON TOP OF A TREE" 

170 IF Z 1 THEN LET S 1 
180 IF Z 2 THEN LET S 2 
190 If Z -3 THEN LET S 3 
200 IF Z 4 THEN LET S 4 
210 IF Z 5 THEN LETS 5 
220 INPUT AS 
230 IF AS = ' 'S ' THEN STOP 
240 CIS 

250 IF K 9 THEN GOTO 270 
260 GOTO 80 

2 70 PRINT "YOU HAVE FINISHED" 

280 LET D - Sx9 

290 PRINT "YOU HAVE ;D 

300 IF D<10 THEN PRINT "SEE YOU AT GLENEAGLES" 
310 IF D>20 THEN PRINT "SELL YOUR CLUBS" 

320 IF D>9 AND D<21 THEN PRINT KEEP ON TRYING” 
330 PRINT "AGAIN?" 

340 INPUT AS 

350 IF AS - "YES" THEN GOTO 10 
360 STOP 
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Sinclair ZX Specti 



16K or 48K RAM... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 



From only 



£ 125 ! 



First, there was the world -beating 
Sinclair 2X80 The first personal computer 
for under £100, 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility Together, 
they've said over 500,000 so far. to make 
Sinclair world leaders in personal 
computing And theZXBI remains the 
ideal low-cost introduction to computing 
Now there's the ZX Spectrum! With 
up to 48Kof RAM. A full-size moving-key 
keyboard Vivid colour and sound Hrgh- 
resolution graphics. And a low price that's 
unrivalled 




Ready to use today, 
easy to expand tomorrow 



Professional power- 
personal computer price! 



The ZX Spectrum incorporates all 
the proven features of the ZX81 But its 
new 16K BASIC ROM dramatically 
increases your computing power 
You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data riles 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48 K of RAM) or a massive 40K of RAM 
Yet the price of the Spectrum 1 6K 
is an amazing £1251 Even the popular 
48K version costs only £1751 

You may decide to begin with the 
1 6K version If so, you can still return it later 
for an upgrade The cost? Around £60 



Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you'll find them both of im- 
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There’s no need to stop there. The 
ZX Printer- available now- is fully 
compatible with theZX Spectrum And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232/ network interface board 




Key features of the 
Sinclair ZX Spectrum 



d 

c 



♦Full colour -8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 



♦Sound - BEEP command with vanabk 
pitch and duration 

♦ Massive RAM -16K or 48K 



♦ Full-size moving-key keyboard - att 
keys at normal typewriter pitch, with 
repeat facility on each key. 

♦ High-resolution -256 dots 
horizontally x 192 vertically, each 
individually addressable for true high 
resolution graphics. 

♦ ASCII character set- with upper- and 
lower-case characters. 



I 



i Teletext -compatible - user software 
can generate 40 characters per line 
brother settings. 



i High speed LOAD & SAVE - 1 6K in IOC 
seconds via cassette, with VERIFY ft 
MERGE for programs and separate 
datafiles. 



♦ Sinclair 16K extended BASIC - 
incorporating unique 'one -touch’ 
keyword entry, syntax check, and 
report codes. 



I 



















Spectrum software on 
ttes- available now 



ibie 



The first 21 software cassettes are 
available directly from Sinclair 
iced by I CL and Psion, subjects 
rcijde games, education, and business/ 
iousehold management Galactic 
evasion Flight Simulation . Chess . „ 
fetory,. , Inventions . VU-CALQ . . VU-3D 
47 programs in all. There's something 
br everyone, and they all make full use 
Slhe Spectrum's colour, sound and 
ftphics capabilities. You'll receive a 
(tailed catalogue with your Spectrum. 

1232 /network 
terface board 

Thss interface, available later this 
i? will enable you to connect your 
K Spectrum to a whole host of printers, 
finals and other computers 



TheZX Printer- 
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set - including lower case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions Pnnting speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch 

The ZX Printer connects to the rear of 
your ZX Spectrum A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls 



The ZX Microdrive- 
eoming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing. 

Each Microdnve is capable of holding 
up to 100K bytes using a single inter- 
changeable microfloppy. 

The transfer rate is 1 6K by tes per 
second, with average access time of 3.5 

seconds And you'll be able to connect up 
to 8ZX M ic rod rives to your ZX Spectrum, 

All the BASIC commands required for 
the Microdrives are included on the 
Spectrum. 

A remarkable breakthrough at a 
remarkable price The Microd rives are 
available later this year, for around £50 




How to order your ZX Spectrum 



BY PHONE -Access, Barclaycard or 
Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day, every 
day BY FREEPOST -use the no-stamp 
needed coupon below You can pay by 
cheque, postal order. Barclaycard, 



Access or Trustcard 

EITHER WAY- please allow up to 26 
days tor delivery. And there's a 14-day 
money -back option, of course We want 
you to be satisfied beyond doubt - and we 
have no doubt that you will be 



To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. 


Order 


Qty Item 


Code 


Item Price 


Total 




S 


£ 


Sinclair ZX Spectrum -16K RAM version 


100 


125.00 




Sinclair ZX Spectrum -48K RAM version 


101 


175,00 




Sinclair ZX Printer 


27 


59 95 




Printer paper (pack of 5 rolls) 


16 


11.95 




Postage and packing orders under £100 


28 


2,95 




orders over £100 


29 


495 





Total £ 

Please tick if you require a VAT receipt D 

*l enclose a cheque/postal order payable to Sinclair Research Ltd for £ 
'Please charge to my Access/ Bare I aye ard/Trust card account no 
•Please delete/com ptete 



ponishingly low price of only £20 is 
pjible only because the operating 


as applicable 
[Signature 






! 

j 


Mtemsare already designed into the 


PLEASE PRINT 
Name Mr/Mrs/Miss 


1 1 l_l 


i 1 1 


i i i ii i i mi j i i 




Address 


1 1 1 1 


..lij 


i i i i i i i i i i i i i 1 


Sinclair" 


u i ; i i i i 


1 i J J 


L. . 1 LI 


1 111 ! 1 1 1 1 M M .1 | 



r Research Ltd, Stanhope Road, 
sy, Surrey GU15 3PS. 
i Camberfey (0276) 885311. 



i I I 



I I I ZHC 8 U 



FREEPOST -nostamp needed . Prices apply to UK only. Ex perl prices on application 



on application. 











Entering machine code using 
tedious and slow BASIC loaders 
is tiresome, and you're likely to 
start looking for something to 
lend a hand. Here are the latest 
machine code monitors for the 
Spectrum. 

Disassemble 

Function 

One thing which every editor 
needs is a disassemble option. 
With this the user can check that 
all the code he entered was ac 
tually the code he wanted to 
enter, and by disassembling his 
program he Can check it against 
his original listing. All three of 
the editors reviewed had this 
facility, some performed it in a 
more useful manner by calcu- 
lating the addresses for relative 
jumps. Both ZX BUG and SPEC- 
TRUM Monitor use '2' to access 
the disassemble funtion. One 
point about the ZX BUG that 
was annoying was that to get a 
printer copy of the disassembly 
you had to exit {using ‘XT then 
type COPY'. This meant that 
the X command got copied as 
well, causing a break if a long 
listing is needed. The SPEC- 
TRUM Monitor politely asks 
'PRINTER?' in a similar manner 
to the 'SCROLL?' message used 
in BASIC 

instructions 

The best manual by far was for 
the SPECTRUM Monitor by Pic- 
turesque. It was pleasantly writ- 
ten and very thorough, the sort 
of quality one expects when 
buying a complex package like 
this. By contrast the instructions 
for Artie's ZX BUG were 
squashed onto the back of the 
cassette inlay. For the exper 
lenced user this is just about ac- 
ceptable but for a newcomer to 
machine code this could leave 
them baffled , The commands on 
all three are accessed by a single 
keypress, BADE also has an op- 
tional menu to refer to which can 
be summoned to the screen at 
any time. The instructions for 
SPDE are contained in the pro- 
gram and give details of the pro- 
gram's operation and how to 
use it. 

Both ZX BUG and SPECTRUM 
Monitor, on loading, relocate 
themselves above RAMTQPand 
do not depend on a BASIC 
master program. This gives the 
user the advantage of being able 
to write programs in BASIC that 




little bug 



when you're tired of 
BASIC, you may turn to 
machine code. Paul 
Holmes looks at a 
number of ’tools’ to help 
you with entering and 
running machine code 




J 

* 



llm pnr^ Vf* S 

l\- : C „ • hfa* 

■ . . - 




- » 



A-t-? 

» J3^#p+r 

s* w r.sa^tr .uffl 
• ♦♦ i ***• 

® © © * W«— -• 





developed on the editor. With 
ZX BUG one has to be careful 
because the machine code is 
loaded from a dud line la line 
with a ridiculously high line 
number so that it isn't listed 1 to 
the top of RAM. That dud line is 
left behind and so invisibly uses 


up 4K of your BASIC 
workspace. To remove it one 
most first set R AMTOP to 7 1 00 
Hex then type NEW, SPDE re- 
quires a BASIC master program 
and so is therefore not quite as 


versatile. 

ZX BUG. or is it SPECTRUM 
BUG? I'm not sure because my 
review copy had ZX BUG on one 
part of the inlay, SPECTRUM 
BUG on another and ZX BUG 2 


on another part . Confusing isn't , 
it? ZX SPECTRUM BUG 2 
iGLSHi had the most functions 
bv far comprising of single and 
double byte searches, break- 
point system, register display. 
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String entry, byte modification, 
copy, byte print (on screen 
only), character prrnt and many 
more. One of the commands is a 
block SAVE command which 
saves a block of memory in the 
usual way but can only be 
reloaded using the complimen- 
tary LOAD command (abbrevi 
ated to 'L'), No tile names are 
allowed. 

One feature which SPEC- 
TRUM 2 ZX BUG lacked was a 
Hex-DecimaLDecimal-Hex con 



version function. In my opinion 
this is a highly useful feature, 
since at sometime you are likely 
to want to call your proud piece 
of code from BASIC using a 
Decimal number and it is highly 
frustrating to have to convert it 
each time for each program or 
address. Both the other two 
editors included This feature 
which I was pleased to see, 
SPDE seemed to be lacking a 
comprehensive range Of com 
mauds and only the actual nitty- 
gritty seemed to be by machine 
code subroutines. 



Editing and 
Debugging 

Though one would expect the 
editors for the Spectrum to be an 
improvement on those for the 
2X81 this has not been the 
case l used Bug Byte's ZXDB 
for editing and debugging 
machine code on my ZX8 1 and 
found that editor exceptional, 
having a single step facility 
allowing one to monitor every 
thing but the kitchen sink . It was 
something of a disappointment 
therefore, when I discovered 
That none of the three review 
packages had any such useful 
features. Being able to trace 
machine code step by step is im 
mensely useful when bugs arise, 
so I am waiting with baited 
breath for Bug Byte's ASPECT 
Assembler/Disassembier/Editor 
which will be ready for sale by 
the time you read this. 

There is one improvement I 
have noticed and that is that the 
Editors are almost idiot proof, or 
nabit proof. For example, my old 
editor used to crash when I 
habitually used the RUB OUT 
key to delete errors. All the 
editors had a block move com- 
mand which is very useful when 
some code has to be relocated. 
SPECTRUM Monitor also has an 
insert command which is very 



useful when a byte has ac 
cidently been missed out or 
when an instruction must be ad 
ded. All of the editors have 
breakpoint systems, A break 
point system can insert a break- 
point into your program (a point 
where the program is to be ex 
itcd), so vou can trap errors 
down to d small pan of the pro- 
gram. The breakpoint can be 
removed and easily relocated 
elsewhere. 

A distinctly annoying point 



about ZX BUG SPECTRUM 2 
was that using addresses (on 
the 1 6K Version! 71 EO Hex to 
the top of memory would inter- 
fere with ZX BUG and using ad 
dresses 4000-6800 Hex or so 
would interfere with the loader 
program so that if you typed in 
some machine code on the 
earlier mentioned invisible line 
and then added to, or deleted 
from the program, your machine 
code would have moved. This 
only leaves about 2K of non 
moving memory for the user 
even though the invisible line 
|4K) does absolutely nothing 
once the program is loaded. 
None of the Editors had ihe abil 
ity to search for a string more 
than two characters, SPEC 
TRUM Monitor had no search 
facilities at all. 

It surprised me to learn that Dr 
lan Logan uses SPDE since it is 
remarkably short of editing com- 
mands. It can basically do: Hex 
Decimal/Decimal Hex, Block 
move (m BASIC!). I ist in Hex 
and Characters, list as 
mnemonics and Hex and that's 
all It has no Breakpoint system, 
no Mis, no searches, nothing in 
fact but the bare essentials. It is 
a pity really because the pro 
gram itself is nicely presented 
with a touch of colour here and 
there and a handy menu to help. 
Slowly i am getting the impres- 
sion. after re reading their letter 
that Ian Logan is more than mild- 
ly acquainted with J.A. Camp- 
bell For instance, he has written 
a quite complimentary review of 
their FAST ONE, though I must 
admit it is worth the cheeky title. 
Makes one suspicious, doesn't 
it? 



Mixing colours 

SPECTRUM Monitor has a blue 
background which seems fine 
from both the colour TV owners 
point of view as well as the Black 



ft White, I say this because our 
colour TV doesn't like Spec- 
trums and changes while to 
green and a whole host of col- 
ours to pinks, dirty greens etc. 
This means that I have to use a 
Black B White H would probably 
be ill otherwise}, which tends to 
mix the different colours into an 
illegible mess. 

Since each of the editors has 
its own merits and dements I 
have decided to use a rating 
table to assist conclusion: 



As you can see, SPECTRUM 
Monitor has a nice, all round 
quality and has outstanding 
documentation which really 
Should be a lesson to other soft- 
ware houses. It's content didn't 
quite match up to that of SPEC- 
TRUM BUG but had sufficient 
commands to satisfy the 
average machine code enthus- 
iast, SPECTRUM BUG'S docu 
mentation was really poor and 
though SPOE s was better it 
was still quite sparse. SPEC- 
TRUM BUG falls down on the 
‘Quirk Free 1 rating because of 
the floating RAM trouble 1 e* 
plained earlier. All I can say 
about SPDE is that it is iust a 
pretty face and bad value at 
E5.95 in comparison with the 
Other two, even if Dr Logan 
DOES use it Overall, for ease of 
use and documentation, the 
best buy is SPECTRUM Monitor 
while d you prefer a little more 
on the commands side then buy 
SPECTRUM BUG and a rmagni 
lying glass. (You'll need it to 
read the instructions!). SPDE is 
available from Campbell 
Systems. 1 5 Rous Road, Buck 
hurst Hill, Essex, IG9 6BL at 
€5.95 Spectrum Monitor is 
available from Picturesque. 6 
Corkscrew Hill, West Wickham, 
Kent, at E7 50 Spectrum Bug 
is available from Artie Comput 
ing, 396 James Reckitt Ave , 
Huli, at €7 00 

Kayde Graphics 
Rom 

This add-on seems virtually 
identical to the dk'tronics 
graphics ROM which has been 
out for several months now 
(evendown to the dk' being one 
of the oraohics available in the 
ROM) Presumably, as both 
companies are based in Great 
Yarmouth they have a deal with 
each other over the product 
The ROM takes just a few 
soldering connections to wire 
up, and if you cannot handle a 



soldering iron no doubt Kayde 
would be pleased to arrange for 
the ROM to be fitted. The ROM 
sits m memory between 8K and 
16K (that is the 8K of memory 
above the internal ROM and the 
start of the BASIC program 
areal. This area is used by a few 
other devices, so check that 
other peripherals you have are 
not competing for this slot. 
Remember, you can only have 
one peripheral in any given part 
Of the memory map. 

The ROM in fact only takes up 
4K of this 8K area, and in theory 
you can fill the other 4K with 
either 4K of CMOS RAM 16 1 1 6 
chips, easily available for about 
E4) or a further 4K ROM such as 
the Kayde or dk'tronics looikit 
ROM 

Graphics 

The Graphics ROM itself offers 
some 450 extra graphics which 
you can use in groups of 64 m 
place of ihe standard graphics 
set. The problem is that you can 
only be in one character set in 
the ROM at a time which 
means that you cannot have this 
character from one of the sets of 
64 and the other from another 
set, They have, thankfully, 
thought out the sets rather well, 
so that all the Packman figures 
are in one set, the asteroid ones 
in another set and so on. A pro- 
blem occurs when you want 
lower case letters. The graphics 
ROM replaces the graphics on 
your ZX81 and because the 
graphics on the r Y' r for instance, 
is just the inverse of that on the 
'T r , you cannot have both a 
lower case V on the T ' key and 
a lower case V on the 'Y' key, 
They get around this by putting 
the odd lower case letter here 
and there and leave the user to 
gel used to pressing un odd key 
for certain letters; this is oh 
viously less Than ideal, The only 
true solulion to this problem is to 
be able to replace all the 
graphics and their inverses as 
does the Quicksilver board. 

Concluding 

A useful addition to your ZX0 1 
then if you have no other add-on 
m the 8K to 16K region and 
want true games characters, 
lower case letters and so forth 
Sadly though, unless you pur 
chase the extra CMOS memory 
you cannot define your own 
characters, which is often more 
than half The fun. Perhaps either 
Kayde or dk 'ironies have pro- 
duced a similar board (for less*) 
which had only the user defin- 
able capability? 

The Graphics ROM is available 
from Kayde, The Conge. Great 
Yarmouth, Norfolk, NR30 1 PJ 
for E29.95 inc VAT 
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Not all that 
has colour, 
glitters 



in their haste to get 
Spectrum software on 
the market, it appears 
that some companies 
have simply decided to 
recycle their ZX81 stuff, 
adding a few little 
squeaks from the sound, 
and an ink or paper or 
three. Phil Carratt takes 
a close look at some of 
the material available, 
and notes that among 
the dross, gold still 
shines. 



'Space intruders" 
“ Quicksilva 

The race to put new home com 
puters on the market is matched 
only by the software companies 
race to be the first to market vet 
sions of the "standards" In- 
vaders, Asteroids, Defender 
etc, for each new machine 
There must be a strong temp 
tation to put speed before qua 
lily, but fortunately Quicksilva 
have produced two arcade 
games for the Spectrum as good 
as anything they produced for 
the ZX81 . 

"Space Intruders" is the best 
version of Invaders that I have 
vet seen on any home com 
peter. There are three types of 
mvadets, plus a wobbly 
mutant" which you can try to 
before it turns into an or- 
dinary invader Each hit is mark 
ed by a little star burst, including 
ones on the command ships 
which cross the screen in both 
directions. 

The game gets progressively 



harder by speeding up and by 
allowing the invaders to drop a 
greater density of bombs at you 
The bombs I all at two speeds, 
and you have to be on your toes 
to avoid the quick ones. There 
are several features to help you 
wm a high score the fire but- 
ton "auto-repeats", an extra 
base is earned at 50.000 
points, and if your base does get 
hit, all the invaders' bombs are 
cleared from the screen to give 
your new base a fighting 
chance. In addition the game 
can be "frozen" on the screen 
by pressing "h" and then con 
imued with "s '. We didn't have 
this kind of luxury m my day 
you needed endurance to win a 
high score then 1 Unfortunately 
the program does have one bug 
every hit scores 660 points 
whatever kind of invader is 
knocked out. I found this rather 
spoilt the game for me as It made 
me change my tactics since 
there was no point in chasing 
mutant invaders. 

Excellent use is made of the 



limited Spectrum sound elfects 
by using warbling rather than 
steady tones there is no slowing 
of the action. On-screen scoring 
and highest score, plus a high 
score table, full use of colour, 



and "self play " demonstration 
mode make this a really excel 
lent, full-featured Invaders. 

"Space Intruders" is £5.95 
from Quicksilva. 92 Northam 
Road, Southampton S02 OPS 




'Meteor Storm’' — 
Quicksilva 

The second of Quicksilva's ar- 
cade games for the 1 6K Spec 
trum is "Meteor Storm", their 
version of Asteroids If you're 
one of those who belittle the 
"beep" on the Spectrum, this 
program will make you sit up and 
listen. Never mod ihe Japanese 
fifth generation computers, the 
Spectrum does it already — it 
talks to you! Admittedly it helps 
if you amplify the sound and you 
know what it's going to say 
["meteor alert!"!, but it is intelli 
gible and a remarkable feat of 
programming, even if it does 
sound like a Dalek with a sore 
throat. 

There are three sizes of 
meteors, the smaller ones worth 
more points, and if you Clear one 
tot even more appear. Your con- 
trols are "6" for anti-clock wise 
and "7" for clockwise, "8" is 
hyperspace la random |ump to 
somewhere else on the screen, 



"Great Britain 
Limited" — 

S w Hessel 

Is there anybody who doesn't 
think they could do a better job 
of running the country than the 
government? Well, all you need 
is a 48K Spectrum and "Great 
Britain Ltd" and you can find 
out. 

You are Prime Minister and 
Chancellor rolled into one, and 
you can choose whether to 
represent Labour, Liberal, Con- 
servative or SDP. Your task is to 



which can be used repeatedly) 
"9" is thrust and "0" is fire, 
which has no auto-repeat, so 
fortunately this game also has 
the "hold" and '‘start" feature 
on ■'Intruders”, allowing you to 
rest your finger. 

Bonus points can be won by 
knocking out the enemy saucers 
which appear from time to time 
and start shooting at you There 
is a slow moving large one and a 
quicker small one, both of which 
look remarkably like raspberry 
pies' Every 10,000 points 
scored results in a noise which 
sounds like someone treading 
on a piglet ‘s trotter, and more 
importantly you gel a bonus 
ship. 

On-screen scoring, high score 
table, good sound effects and 
demonstration mode complete 
another winner from Quicksilva. 
But watch out for low flying 
raspberry pies! 

"Meteor Storm" is £5.95 
from Quicksilva. 92 Northam 
Rnad Southampton SO? O pp 



juggle the economy with the aim 
of staying in power for as long as 
possible. 

At the start of the game the 
state of the nation is displayed 
with information including the 
inflation rate, unemployment 
and your popularity. The Coun- 
try Profile tells you the number 
of pensioners, children and com- 
panies, plus a breakdown of the 
revenue from all the various tax- 
es. The Shopping Basket gives 
you the current prices of 
household items and the Retail 
Price Index. You then get your 
c hance to m eddle ! 
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The tax and duty rales are 
displayed and can be amended, 
as can the welfare benefits 
which follow. Failure to mam 
tain benefits can lead to nots 
and worse, so watch out. You 
are also given the chance to 
carry out social reforms such as 
expanding the Health Service or 
building new schools. As these 
boosted popularity, t found n 
best to time them as dose to the 
election as possible ta trick I 
learnt from the real politicians!). 
It you manage to last five years, 
a General Election is held, which 
usually Led to me being booted 
out. often in favour of some 
rather odd coalitions (Labour 
Conservative* ?h. 

inflation Jumping 

'Great Britain Ltd ' 1 is a game 



add not an attempt at realistic 
economic forecasting. Unlike 
real life, the effect of decisions 
is immediate and often drastic, 
such as inflation lumping from 
1 0% to 1 20% m one year But 
enough information is 
presented for a player to make 
very careful decisions based on 
the data, it he or she wishes to 
take it seriously. There are 
many ways in which this pamn 
could have been made more 
realistic and sophisticated, but 
the program would become 
much slower to run I think the 
author has struck a good 
balance, and produced a dif 
1 1 cult and challenging game. 

"Great Britain Limited" is 
15.95 from S W Hessel, 15 
Lytham Court, Cardwell Cres 
cent, Sunmnghill, Berks. 
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"Venture" — 

C & J Bobker 

Z X -Guaranteed s first foray into 
the Spectrum market is "Ven 
ture", a program made up from 
seven separate games rolled in- 
to one. You start with Z 1 ,000 
and at each stage you may 
either win some money or lose 
hall ol what you have The first 
game is "Duckrace", in which 
ihree ducks move randomly 
across the screen, and you have 
to back one to arrive first About 
as sophisticated as a boiled 
ducks egg. and the second part. 
"Las Vegas 1 ' is much the same 
You are given ten goes on a one 
armed bandit pressing "s" 
stops the reels, but there is no 
hol d f ea t u re . 1 c an h ar dly t h ink of 
a better application for user 
defined graphics than a fruit 
machine, but unfortunately the 
program uses flickering 
numbers instead. 

The third part is ‘ Treasure 



Hunt” in which you have to I 
guess the position of the 
treasure on an 8 x 0 grid The I 
game is made very easy by the 
clues given le.g. "down and 
right”), SO it s not much of <i 
challenge The next game is 
” Mastercode " again nuro 
bers- based and a completely 
routine Mastermind. 

Racing cars 

The hfth game, "Track ', is an 
obvious conversion from the 
ZX81 “6” and "8" steer a 
racing car on an upward- 
scrolling road, Leopards dont 
change their spots, and a 
flickery ZX8 1 game remains iust 
that even if k is put onto the 
Spectrum. In the sixth part 
"Bomber", you have to bomba 
ZX81 before your plane crashes 
into it. This strikes me as being a 
rather ungrateful way to treat 
the machine on which all these 
programs were originally writ- 
ten! 
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' VENTURE ' - ZX-GUftRRNTEED 



"CASSETTE 1” — 
Silicon Software 

"Elephants Graveyard" is an 
adventure -type game in which if 
you can survive five weeks in 
the jungle you will find yourself 
at the legendary graveyard. You 
start with 100,000 Kes (the 
local currency) with which you 
can purchase the assistance of 
natives, as well as supplies of 
food, guns and tents Running 
out of supplies or money to pay 
the natives leads to an early 
demise, so a careful balance has 



to be found at the start. As you 
progress through the jungle, 
unpleasant things happen at 
random - attacks by lions and 
snakes, quicksand, storms, los- 
ing the trail and such like, 

The game looks like another 
ZX31 conversion it has no 
user defined graphics and very 
little sound or colour There are 
some minor bugs which suggest 
it hasn’t been thoroughly 
tested. 

Also on the cassette is 
“Sales", a marketing simulation 
game for any number of players. 
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n which you are in charge of an used , This program would run as 
-ce cream stall You start with a happily on an old-fashioned 
working capital of £2 and have teletype as on a full colour bells 
to decide how much to spend on and whistles home computer, 
advertising and ice cream stock Both programs will run on a 1 6K 
based On the day's wheal her Or 48K Spectrum, 
forecast. I usually ran into a 

severe liquidity crisis — all my ‘Cassette 1“ is £2.95 from 
unsold ice cream melted r Silicon Software, 24 Short 

Apart from the opening tides, lane, StanweH, Middlesex 
no colour, graphics or sound are TW 1 9 7 BQ 

Say: £ Stall: 1 

Assets: £1.32 

Advertising signs cost lop each, 
ice pops cost 4 . p each. 



mem This relentless and have been destroyed with Pro 
repetitive game left me rather ton feicll torpedoes, so you can 
frustrated- end U P With rn ' r| uS 1 Klingonson 

In "Reverse ", nine random the long-range seen Perhaps 

digits have to be juggled into they are anti matter Klingons 1 A 

order . It appears to have been in- very limited version Of the game 

eluded to make up the numbers, All four programs make little 
and certainly isn 't of commercial or no use of the extra graphics 
quality, and sound facilities on the Spec- 

"Startrek" is a version of the trum. and show signs of being 
classic galactic war game. The hastily put together. Serious 
short range scan gives a graphic Software? they must be |ok 
display, but for some reason mg. 

user-defined graphics have not 'Spectrum Games" is £6-95 
been used for the Enterprise. Kl from Serious Software, 7 
mgons or starbases, Phasers still Woods ide Road, Btckley, 
shoot at Klingons after they Bromley, Kent BR 1 2ES. 

'SiarueK ' - serious Software 




- r e s s HU for a weather report. 



The weather forecast: - 




to think you will be pounced on 
by a gargoyle or vampire The 
delay loops for the command en- 
try have been poorly programm 
Quest” is a non-graphics ed, so the timing of key presses 
adventure game with random is critical I found nearly all of my 
locations and monsters. It is commands being ignored until I 
played in real ume, so if you stop inserted an extra pause slate 



Vampires and 
Gargoyles 




.eft: Stairs, up 

.nnard;uau 
ight corridor 

~ n t e r eotimiand 
a giant rat has appeared 1 
it i s 3 feet away from you 
a k e a m owe before it finds you 



£tuest - serious software 




for ZX 81 and SPECTRUM 
COMPUTERS 

(AND OTHER MODELS USING 9 v DC ADAP TORS} 



I Nlint applied (n) 

^ £13*95 do p/p 



iLtpii 



^ z. zr*j +ci4Qp fp 

PftOliCT vouft programmes with this rechargeable a ATT cry PACK 

AT LAST! The answer ifl •..*? ma ■ r r ta\ inn i -r^nal om 

pu-^ E ■ I- -rr 3 rd; Afr", POOR MAWS SUPPLIES CAUSING 
HAVOC. WHILE YOU SPEND HOURS TRYING TO ENTER YOUR 
CAREFULLY PREPARED PROGRAMMES 

Now Adaptors soil Ei ifrm&i&t who produced nearly 7(1% of ail zx 

Wains Adopters w«fkp y<f>u BATTPACK — arecrwgaP-- §v Ni-C» — 

pack and Uannenf Suppressor housed «n a compicmcniaf y pi ABScase 

Hut s-mpiy c-iu rntc ,.ouf Zx adaptor m seconds AD APTORS 



BA TT PACK emp^rt-s 1h- *j|tag- n|- . y ?i.r ZX : .... mfHiltr r* vif drops 
thereby 'OUm mating the possibiirty of a programme CMISR Doc Bi. fit ot a 
spirt second mains dropout* lOne cycle is all ft needs'! 

B ATT PACK = suppress*?* irar- i* d RF q jftiu y son-. ie\l 
'ar-ni!' F m- y ,* Zv Arfgp ! -:y the BATTPAC* at Tul -* ■ --n 

^tw>n muse so ds always toady l $ r emergencies Even inr^ evwii oi a iu ' 
P*«A«r i BATTpack ■ 1 . , ,fc it** ai 30 rnu'es 

giving you tiTTve Co save youf programme on a cASsaiioor pf^t a hard copy on 
your ZX printer 

BaTTPACK cofne*i im pie i ■ ■ a ■: * m i ct mr-ec! ing ■ m 35 r d >s re afly J * u *■ e 

ORDER NOW — SAVE NOT ONLY YOUR 
PROGRAMMES BUT ALSO YOUR 
TEMPER!! 



ADAPTORS AND ELIMINATORS LTD 14 T HAMES ST LOUTH LINGS 

PLEASE SUPPLY fOTYt EMBfctCMCK /5 

AT C 13 95 each PLUSEl 40 p/p 
I ENCLOSE CHEQUE POSTAL ORDER FOR £ 



PLEASE CHARGE MY ACCESS/BARCLAYCARD/TRUSTCARO 
ACCOUNT No M M I i I ! , I . I 3 I 1 

SI GNATUR E 



MAIL ORDER ONLY PLEASE ALLOW 20OAYS FOR DELIVERY 
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Rival Systems Crow 



it may well be that the 
reign of the Sinclair 
computers is over — as 
more and more low cost 
systems come on the 
market. 

Richard Altwasser and 
Steven Vickers, the two 
principle people behind the 



black, and white, has ZX8 1 - 
like graphics on its keys 
(which tend to follow the 
standard Sinclair Layout, in 
terms of the position of things 
like the question mark, colon 
and greater than signs), and is 
certain to generate a lot of 
interest, especially in the 
education market. It appears 



that Jupiter Cantab, as the 
Vickers Altwasser company IS 
called, seems set 10 repeat 
another Sinclair characteristic 
long delivery times, but this 
may only be teething troubles 



Spectrum, have released their 
Jupiter Ace, a computer which 
uses FORTH, in contrast to 
most personal computers 
which have BASIC as their 
main language. 

The Jupiter Ace looks 
suspiciously like a 2X81 with 
a Spectrum keyboard. It is 



Richard Alfwassar 







The Japanese 
invasion 

A host of micros for under 
£200 will be launched at the 
British market in the next 
three months, from 
manufacturers like Casio and 
Sharp, and each of these 
could significantly erode 
Sinclair's impressive lead 

Sinclair, however, is not 
sitting idle. 

Under the energetic hand of 
Sob Denton, the company 
Prism Microproducts, has been 
pushing the £49 95 black and 
white ZX81 into every outlet 
it can find. Dealer ads like the 
one illustrated are pushing the 
Sinclair gospel hard. 

After a long period with 
exclusive retail distribution. 
Smiths now share the shop 
floor on ZX81 ’s with a 
growing band of outlets. The 
ma|or ones to have the 
machine include branches of 
John M entries and northern 
chain Wigfails. 



IWncEVERl 

*SSRM«bib 



U P with Sinclair luccessf 

wu'!s2T n;racna ' ly 

25£Sr am ** n 9 * ** 1C M 
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Oye, Orie 

Tangerine have gust launched 
their new £99 computer. One 
1 , which will pose a much 
greater threat to the Spectrum 
than does the Ace. because 
One s specifications compare 
very favourably with the 
Spectrum 

A new company, called 
One Products (funded by 
-British Car Auctions!!, has 
been set up to push Oric 1 
through mail order, and 
through the retail trade The 
company claims, naturally 
enough I guess, that their 
computer ls better than the 
Spectrum but think that once 
Oric is seen as getting a 
market lead, Sinclair will 
respond by cutting the price of 
Spectrum, The 16K Oric is 
£99 and this will be available 
by mail only, A 48K version 
for n 63 will be available 
from retail outlets A Prestel 
modem is planned which 
should sell for around £60. 

Oric 1 has a Centronics 
interface for standard printers, 
standard Microsoft BASIC, a 
16 colour display, and what 
the manufacturers claim is ‘hi- 
fi sound’. 
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Big growth predicted 



School support 

To increase its direct 
Support to schools Sinclair has 
appointed E J Arnold & Sons, 
to act alongside its existing 
distributor, Griffin tt George. It 
is also in advanced negotiation 
with other leading educational 
distributors. 

For the general promotion 
of microcomputing m schools 
Sinclair is producing, in 
association with the 
Educational Foundation for 
Visual Aids, a special 
videocassette which will be 
made widely available to local 
education authorities and 
institutions. 

Finally to coordinate its 
increased activity in the 
education sector Sinclair has 
appointed David Park, who 
was with Sinclair between 
1969 79, as educational 
marketing manager, and John 
Wright as educational 
consultant. A former primary 
school headmaster, John has 
been widely active in the 



promotion of school's 
microcomputing 

The Department of 
industry's 'Micros in Primaiies’ 
scheme was announced by 
the Prime Minister on July 1 6. 
It is estimated to be worth up 
to £9 million, and will operate 
from October 1 to the end of 
1984. 27.000 primary 
schools in the maintained and 
independent sectors are 
eligible for pound for pound 
support and should apply 
through their local education 
authorities. 

The scheme offers 
packages based on three 
microcomputers: Sinclair ZX 
Spectrum (48K memory 
version), BBC Model B and 
Research Machine's 480Z 
The Spectrum package comes 
complete with ‘Horizons' 
welcome tape to introduce the 
computer, RS232 interface 
board, cassette recorder, 
Microvitec colour monitor or 
black and white TV, custom 
built tray to house the 
equipment, manuals and leads 



CU*e Sinclair 

Whether it is Sinclair that 
gets the lion's share of the 
market, or some other 
manufacturer, ihere seems no 
doubt that the micro market is 
going to keep growing at its 
present explosive rate 

John Golding. UK manager 
of Hewlett Packard's personal 
computer group, predicts that 
personal computers will grow 
at a compound rate of 1 30% 
a year to 1 987 

He says that by then, a 
third of the C 7,000 million 
spent that year worldwide on 



personal computers, will go on 
portable ones. 

Understandably, his 
comments came at the same 
time as he unveiled a new 
computer from his own 
company, the £693 HP75C 
portable machine, which looks 
like a slightly smaller 
Spectrum, modelled after the 
handheld Sharp PC- 1211. It 
has a single line display, 
magnetic card reader, and 
1 6K on hoard Peripherals like 
a full-size monitor, punter and 
digital cassette unit will add 
another £250 to the price. 



Dragon bites hard 

Although the Dragon 32 
has been criticised in some 
quarters for being a little 
overpriced for its capabilities, 
and for being built around a 
relatively 'Old - ROM (much the 
same as the one in the landy 
Colour Computer, which has 
been out for a couple of 
years), ZX Computing editor 
Tim Hartnell says the Dragon 
has made quite dramatic 
inroads into the popular 
computer field. 

Part of this inroad is due to 
its wide availability, and the 
way it is being pushed at the 
retail level. 

At a microcomputer show 



m Croydon late in September, 
the quantity of Dragon support 
material - most notably from 
Premier Publications, a major 
software firm which has 
started a Dragon club - 
suggests that more and more 
people will be attracted to ihe 
machine, simply because the 
software backup is there. 

When he was recently 
interviewed on BBC radio, Tim 
Hartnell was somewhat 
surprised to find that of the 
four people in the studio 
none of whom knew too much 
about computers two were 
thinking of buying a computer, 
and the machine they were 
planning 10 get was the 
Dragon. 



Whither Binatone? 

The promised £49. 95 
Bmatone colour computer 
seems less of a figment of 
some PR writer's imagination, 
and more of a reality, 
following the disclosure by 
Bmatone managing director, 
Partap La Ivan j, that their 
computer will be built by the 
Hong Kong company, 
Electrophonic Corporation, 
who made a name for 



themselves with a low-cost 
product which closely 
resembled the Sony Walkman 
personal cassette system, 

The Binatone computer 
looks like it will have a 
Spectrum-like keyboard 
{although somewhat larger), 
but will offer exactly the same 
facilities as the Dragon, which 
costs four times as much. 

It is understood that the 
Binatone machine will be built 
around the same ROM as the 
Dragon. 



AMP mode which switches in 
the built-in amplifier and 
loudspeaker to boost the weak 
Spectrum sound output. The 
volume can be adjusted by a 
control at the rear of the unit. 
The unit is powered off the 
Sinclair power pack. AH 
connections are plug-in. 
therefore no soldering is 
necessary, The plugs that go 
from the controller to the 
cassette recorder are standard 
3.5mm jack plugs. If the 
customer has a DIN or any 
other connection on his 
cassette recorder, we will 
happily supply the appropriate 
plugs. The controller has 
already met with great 
demand and is available direct 
from Abacus Electronics or 
over the counter at the Buffer 
Microshop in London 

The new controller is priced 
al 11 4 95 The original 
controller for the ZX81 is Still 
available priced at £ 1 2 00 
inclusive. 

The ABACUS 
CONTROLLER is made by 
Abacus Electronics, 1 86 St 
Helens Ave., Swansea, West 
Glamorgan, SA1 4NE. 



Taking control 

The new ABACUS 
CONTROLLER for the ZX 
Spectrum has the SAVE and 
LOAD modes of the orginal 
model, eliminating the tedious 
swapping of plugs when 
saving and loading programs 
on cassette 

The added feature is the 
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Going to school 

Of course, Sinclair has also 
got the advantage of a belated 
government backing for his 
computers. 

Some 27.000 primary 
schools are now eligible to get 
government assistance m 
buying a Spectrum, and 
Sinclair themselves have 



added extra frosting to the 
government cake. 

Sinclair's frosting' scheme 
extends ihe Department of 
Industry's new £9 million 
Micros m Primaries' project, 
and is part of Sinclair's 
continuing commitment to 
education. 

Schools ordering Sinclair's 
ZX Spectrum personal 



computer under the 
government scheme will also 
receive a free Sinclair ZX 
Printer, a free copy of the 
LOGO computer language, and 
ten special discount vouchers, 
valid until the end of 1 984 . 

One voucher may be 
returned with each further 
Order for a 40K Spectrum. 
Schools may opt to use the 
voucher either to obtain a £45 
discount from the Spectrum's 
normal price 1 C 1 7 51, or to pay 
the full price and receive with 
their Order a free ZX Printer, 
worth £59.95. both prices me 
VAT. In total Sinclair's 
contribution is worth up to 
£ 1 5 million, 

Speaking ai a London press 
conference, Clive Sinclair 
explained "We were delighted 
To participate m the 
Department's scheme, and 
fully share its declared 
‘Objective, 'to give all young 
pupils experience with 
technology'. 



"Believing that one micro 
per school is inadequate, our 
scheme seeks to make 
computers available at low 
cost to provide sufficient 
numbers for all pupils to have 
practical 'hands-on' 
experience". 

The new offer is part Of a 
comprehensive Sinclair 
package, covering equipment, 
software, personnel and 
technical support, which will 
further the development of 
microcomputing in primary 
schools. 

Provision of LOGO and, at 
a later date, PROLOG will 
make available two of the 
most popular computing 
languages for junior education. 
At the same time, recognising 
schools' urgent requirement 
for software packages. Sinclair 
is cooperating with 
educational specialists to 
expand its own range 
alongside the government 
scheme's 1 50-program library 



New Microfair 
venue a success 

The ZX Microfairs, which 
have Suffered from 
overpopulation problems m the 
past, have found a venue 
sufficiently big 10 take the 
crowd the New 
Horhcuhurai Hall r Victoria, as 
this photograph of a recent, 
and most successful fair, 
shows. 

The next Microfair will be 
held at the same venue, a 
week before Christmas. 



Making the most 
of tape 

To help owners of small 
computer systems make the 
best use of tape as a medium 
for oulside storage, Mike 
Salem, head of the ZX 
business software company 
Hilderbay Ltd., has written and 
published a book called The 
Microcomputer User's book of 
Tape Recording'. 

This 60 page book, which 
costs £2.90, covers such 
subjects as 'choosing a tape 
recordings' and one subject 
of tapes', 'making reliable 
recording and one subject 
sure to interest ZX81 owners, 
loading "difficult" tapes'. 



Press and tell 



At a recent press 
conference, Sinclair 
Research's Nigel Searle 
intimated that a super -low 
cost Prestel adaptor for the 
Spectrum would be available 
m due course. He didn't say 
how much it would be, but it 
sounded as if he was hinting 
could be 3 $ low as £ 20 . 00 , 

The press conference was 
notable not for the 
announcement, but more for 
the impression it left in 
journalist's minds that the 
purpose of it was more to 
discourage other people who 
were working on Spectrum- 
Prestel interfaces, than to 
announce anything. 

The announcement came at 
a time when interest in the 
interaction between micro 
users and Prestel is increasing. 

Sob Denton I already 
mentioned in connection with 
Pnsm, (he company which is 
flogging ZX81 s to the retail 
trade), has also teamed up 
with Richard Heese to form a 
company to set up a giant 
micro database on Prestel. 
They've offered user clubs 
free pages in return for 
providing software for the 
pages. 

At the same time, British 
Telecom have announced that 



Crowded scenes at the New Horticultural Hall. 



they 've decided to give 
residential users of Prestel 
'tree' access to the system 
from 6 pm to 8 am Monday to 
Friday, from 1pm on Saturday, 
and all day Sunday. 

There will be no time 
connect charges if the system 
is accessed in these times. 

The whole lot will be covered 
by a quarterly subscription 
Charge Of £5.00 

The non-business use of 
Prestel has been most 



disappointing to Telecom 
{some sources suggest there 
are less than 3.000 personal 
subscribers in the whole 
country! and this new price 
scheme is intended to try and 
bolster the systems flagging 
fortunes. 

|f you get hold of a Prestel 
system, start at Aladdin's 
Cave I page 7001 and you'll 
get access to a wide range of 
ZX81 and Spectrum 
information, 
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launched it, but we soon put 
that right. " 

The article, in a special 
issue of Electronics Today 
called "Electronics Tomorrow' 1 
continues: "We asked Clive if 
he had got over the bad name 
he once had In the hi-fi days, 
it was commonly rumoured 
Ihait he had a 20 % failure rate 
on some Of his products Mr 
Sinclair said: 'True. The quality 
control wasn’t as good as it 
should have been, there's no 
doubt about it . Our quality 
is superb now . ** 

And what about home 
computers? Oh Clive, did you 
really mean it when you said: 
"I think there's not much use 
for ihe computer in the 
home In 1984 land 
remember, be was talking in 
19 77) we'll be more into 
computers than we are now. 
We see ourselves as in on the 
beginnings of computers with 
the programmable calculator 
I'm sure that wo will have 
gone a lot further by then." 



Spectrum book 
explosion 

Every publisher in the 
country seems to have 
discovered the Spectrum, and 
a flood of books which is 
by no means at Us height is 
filling specialist and general 
bookshops. 

The books include Shiva's 
'Computer Puzzles: For 
Spectrum and 2*8 1 ' and 
'Easy Programming for the ZX 
Spectrum', both by Ian 
Stewart and Robert Jones: 
Granada's ‘The ZX Spectrum 
and how to get the most from 
it’; Interface's 'Programming 
Your ZX Sped rum* , by Tim 
Hartnell and Oilwyn Jones, 
and ‘The Spectrum Software 
Library' by David Harwood 
and Richard Allwasser's 'The 
Cambridge Colour Collection'. 

OF particular interest is not 
only that the general standard 
of presentation is improving 
(and our reviewers look at the 
quality of the contents in the 
book review section of this 
issue of ZX Computing), but 
also that 'mainstream' 



Did I say that? 



publishers are recognising the 
potential value of having 
Spectrum titles in their list. 

Fontana Paperbacks will 
shortly publish a book by 
Harrow student Robert Sped, 
on better programming on the 
Spectrum and ZX8 1 . and 
Penguin Books have a title in 
the pipeline. 

Sinclair's own publishing 
company, Sinclair Browne, has 
a series of books under the 
general title 'Sinclair Computer 
Guides' (which include such 
esoterics as 'Computers for 
Farmers'), The Spectrum title, 
written by Tim Hartnell with a 
foreword from Uncle Clive 
himself, is 'The ZX Spectrum 
Explored , and as well as the 
expected contents (‘making 
the most of sound', how to 
write games programs' and 
the like) includes a chapter on 
3 D graphics, and one which 
is intended to act as an 
introduction to machine code. 



While looking ih rough some 
old magazines, a fascinating 
interview with Clive Sinclair 
was found. 

In 1977, Uncle C, looking 
dapper in tinted glasses, a 
wide floral tie, and with four 
wisps of hair plastered 
vertically down his Forehead is 
looted as follows: 

We're not basically in the 
business of the hobbyist these 
days although we tend to 
make products which are 
technologically 
interesting . 

Speaking of the 'Black 
Watch Disaster 1 , he said: 

"What went wrong was one 
of those things that happens 
now and again, and it was 
tough luck . . " 

His comments on another 
product which did not meet 
full expectations, the PWM 
amplifier *’ We didn't lest it 
thoroughly enough before we 



Sinclair village 
proves a hit 
at the PCW show 

Crowded stands meant happy chaos 
for most suppliers m the 

Village at the 

P ■’ 



ex am mg ttie 2X8 t ROM, and 
look at how BASIC programs 
are stored in RAM. The 
3 2 -page booklet, writien. [as 
was the program) by Francis 
Amely of Oxford, seems a 
careful, accurate introduction 
to Z80 based machine code, 
Machine Code Test Tool' is 
£9.95. and is available from 
F Amely, 76 Linkside Ave., 
Oxford 0x2 8JB. 



Machine code test 
tool 

'Machine Code Test Tool' is 
the title of a handsomely- 
presented cassette and 
booklet for the 1 6K ZX8 1 
which has been prepared in 
order to give practical 
examples and ’hands-on' 
experience of using machine 
code programs, as well as to 



which holds the 2,000 to 
4,000 words which comprise 
more than 90% of written 
English, and a second book' 
ROM which stores the other 
1 0% of words, and 'calls' the 
ROM-stored ones when 
needed. 

With this technique, they 
hope to be able to bring the 
price of ROM books down to a 
point where they would be 
commercially attractive Now 
if Uncle C can only get hi a 
flat screen telly act together, 
well SOOn be ’reading' ROMs 
On the tram 



ROM-based books 



Researchers at the 
University of Colorado are 
working on tiny 'books’ which 
are held m ROM form, and 
then made available, a page at 
a time to readers, 

Normally, it takes a lot of 
memory to hold a book, 
around £ 1 50 worth of the 
new, £1 64K ROM chips. 

However, the boffins at the 
university have decided that 
the best way round the 
problem is to have a ROM 



Getting jobs 



Star is giving away C 1 0,000 
to get the best ideas for 
Creating jobs off the ground, 
and Sinclair Research has 
pledged support adding 
£1 ,000 to the prize fund 
Prime Minister Mrs 
Margaret Thatcher has already 
backed the scheme 



Uncle C's company is 
backing the Daily Star s ’Get 
Gomg' campaign to find 
worthwhile fobs for teenagers. 

To help and encourage 
youngsters facing the ever 
growing dole queues, the Daily 
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user's clubs 

The number of user clubs for 
ZX enthusiasts continue to 
qrow. The National ZX User's 
Club (44-46 Earls Court Road, 
London, W8 6EJl acts as an 
umbrella club, maintaining a 
comprehensive list ot every 
local dub it can locate. The 
club is giving away a book of 
20 programs 1 1 0 for the 
ZX81 and 10 for the 
Spect rum I to each new 
member. One pound will get 
you a sample copy ol the club 
magazine, plus details of the 
services it offers members. 
Local clubs include the 

following: 

The North London Hobby 
Computer Club has ZX80 0 1 
users group meeting each 
Monday night from 6 9pm. It 
is held at the North London 
Polytechnic, Holloway Road, 
London N7 (diagonally 
opposite Holloway Road tube 
station) Tel;0l-GQ7 2709. 

Other local groups. 

♦ Roger Pyatt, 23 Arundel 
Drive, Orpington, Kent l66i 
20281 

♦ Austin Knott, 269 
Telegraph Road, Deal CT14 
9EJ. 

♦ Christopher Moeller, Gross 
Kurfurstenstasse 4 la. 4800 
Bielefeld 1 Germany 

♦ Danmarks Nationals 2X00 
og ZX81 Club, Skovmosvej 6, 
4200 Slagelse Dk, Denmark. 

♦ Steve Brumby. 38 Eastfield 
Road. Messingham, 
Scunthorpe, South 
Humberside, 

♦ David Blagden. P0 Sox 
159, Kingston upon Themes, 
Surrey KT2 5YQ. 

♦ Anthony Quinn, 
Heckenrosenwey 6. 3170 
Grfhom. W Germany 

♦ Conrad Roe, 25 Cherry 
Tree Avenue, Walsall WS5 
4LH, 

♦ Ian Watt, 107 Greenwood 
Road, Clarkeston. Glasgow. 

♦ J. Palmer, 56 Meadowfield 
Drive, Edinburgh, (031 661 
31811. 

♦ Leeds Microcomputer Users 
Group- Meets fortnightly on 
Thursday evening in Leeds. 
New members welcome. 
Contact: Paul O’ Higgins, 20 
Brudeneil Mi., Leeds 6. 
Tel:K>532) 742347 after 
6pm. 



• Brunei Computer Club: 
meets alternate Wednesdays, 

1 9.00 22 00 hrs at St 
Werburgh's Community 
Centre. Contact. Mr R 
Sampson, 4 The Coots, 

Stock wood 

• Work" Computer Club, 
meets alternate Mondays, 

19 00 22.30 at Woodsprings 
Inn Function Rooms. Contact. 
S Rabone. 1 0 Castle Road. 
Worle. Weston -Super Mare, 
Avon Tel;0934 513060 

• P Compton, 29 North 
Marine Road Scarborough, 
North YorkS- YQ12 7EY 

• Alan Gunnell, 66 Nursery 
Road, Hookend, Nr 
Brentwood. Essex 

• Jonathan Meyer, Vanspaen 
Straat 22. 6524 H.N, 
Nymegon, Holland 

• Raymond Betx, Chemin du 
Moulm 38. 1328 Oham, 
Belguim. 

• ZX Microcomputer Users 
Group. Paul King, 25 Fir Tree 
Way, Hassocks. West Sussex 
Tel: Hassocks 4530 

• The Inverclyde ZX User's 
Club meets fortnightly on 
Mondays at Greenock in the 
halls of the Greenock Society 
For the Deaf, Kelly Street. 
Robert Watt (Tel: 3006 
evenings! has full information. 



FOOtV POOlS 

Some computer games can 
go cold after a while, so here 
are two interesting non games 
for the ZX8 1 The Z4 Football 
Pools Forecast and the H5 
Horse Racing Forecast are two 
new programs for the ZX81 
1 6K machine that promise to 
offer not only endless 
entertainment but also a 
chance to perhaps win the 
pools or bring in a big win on 
the horses 

These large and well 
documented packages are 
data or form processing and 
analysis systems that are 
simple and easy to use. You 
simply enter the performance 
of the football teams, for 
example, and your ZX81 will 
analyse all your input, 
including an interpretation 
based on your own hunches or 
mside information, such as 
'star player has broken leg', 
and it will output its,' s analysis 
of wins, draws, homes. 



• The Gwent Amateur 
Computer Club Ian H«/i-: 
(Secretary!, 50 Ringwoud Hill. 
Newport, Gwent NPT 9EB. 

• ZX81 Datorklubb, c o 
Kenneth Nilsson, 

Orel tnmygai den 244, S-26 i 
46 Landkkrona. Sweden. 

• L Henson, 2 Lark Down, 
Trowbridge, Wilts. BA147JX 
(Tel: Trow 67477), 

• The Aylesbury ZX Computer 
Club, contact Ken Knight on 
Aylesbury (0296l 5181 or 
write to him at 22 Mount 
Street, Aylesbury, Bucks. 
HP20 2SE 

• Harlow Micro User's Club 
meetings are at Kmgsmoor 
House, Partingdon Road, 
Harlow, from 7pm to 9.30pm 
every Monday night. 

• The 01 Club; Mike Hayes. 
54 Oakley Place. Grangetown, 
Cardiff. Tel: Cardiff 371732 

• New Brighton Computer 
Club, Merseyside: 05 1 -639 
6712, 

• Keighley Computer Club 
Colin Price, Red Holt, Ingron, 
Keighley. Tel:0535 603133 

• Mid Cheshire Computer 
Dub: Dave and Liz Clare. 222 
Townfields Road. Winsford, 
Cheshire. 

• South Traf ford Computet 
Club: Contact Dave Edwards 
on Manchester 106 li 969 
3317. 



aways, and so on Am you 
have to do, the suppliers tell 
us, is to fill in the coupon and 
decide what to do with all that 
mooey! 

The H& Horse Racing 
Forecast Program works in a 
similar way. Once you have 
put m the merits, form, 
performance of any number of 
horses m any particular race 
the options for you to back 
are displayed. Another tip 
from Holly Products, the 
supplier 'Don't tell your 
bookmaker, he might not pay 
out with all that memory 
giving you an unfair 
advantage' . 

The man behind these 
complex statistical analysis 
programs is Professor George, 
an expert and lecturer on 
Statistics and how to make 
them work to provide useful 
and interesting results like 
What might win the 2,30 on 
Saturday’. Thai's useful 1. 

The Z4 Football Pools 



• Royston H Wallis, 22 
Mallard Crescent, Pagham, 
Bognor Regis West Sussex 
P021 4UU Tel Pagham 
66795, 

Harrogate 

The Harrogate ZX Users 
Cli ihi mttBt cil the P H A B 
Club m Harrogate. Details of 
the dub can be got from the 
Harrogate branch Of W.H. 
Smiths. You could also 
contact Mr S. Atkinson at Flat 
3, 3 Hey wood Road. 
Harrogate. 

Belgium 

P. Gfenisson wants to make 
his club known to as many 
Belgium ZX users as possible. 
The address to contact is 
Prissier de l Epeestraat 1 4 
1 200 Brussels, Belgium Oh 
yes, the name of the club is 
the Belgian- Dutch 
Microcomputer Association, 

Orpington 

The Orpington Computer 
Club meets every week on 
Fridays and claims to be open 
365 (count 'em) days of the 
year . Associate membership of 
the dub is available at £3,00 
per annum. 

For further details get in 
touch with Mr J.P Gibbon, 

14. Avalon Road, Orpington, 
Kent BR6 9AX 



Forecast and the H5 Horse 
Racing Forecast Programs are 
available, fully documented, 
from: Holly Products, 
Blackthorn House. Dukes 
Lane, Gerrards Cross, Bucks. 

Expandable RAM 

A new RAM pack, called 
the ZX Panda, comes with 
1 6K on board. It can easily be 
upgraded to become a 32K 
RAM, by the addition Of an 
expansion module which fits 
inside the ZX Panda case 

There are no 'mating 
problems . because the case is 
contoured to the ZX8 1 for 
stability. No wobble problem 
here The 1 6K unit is £25,00, 
with 1 6K expansion module at 
£19 95. and The two 
together, giving 32K, is 
£39.95. 

Details Irom Stonechip 
Electronics. Unit 4, Hoskins 
Place, Watchetts Road, 
Camberley, Surrey, 
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Britain's Biggest Magazine 
For The Sinclair User 



Make the most of your ZX computer with ZX Computing - Now bi monthly! 



Make sure you get every issue of ZX Computing — 
Now bi-monthly! 

Just £1 1,50 will ensure the next six issues will be 
lovingly wrapped and posted to you. Just fill in the 
form below, cut it out and send it with your cheque 
or postal order (made payable to ASP Ltd] to:- 



ZX Computing Subscriptions 
513 London Road, 

Thornton Heath, 

Surrey CR4 6AR 

Alternatively you can pay by Access or Barclaycard 
in which case simply fill in your card number, sign the 
form and send it off. Do NOT send your card! 



"“tpi-s 










Subscription Order Form 



Cut Out and SEND TO: 

ZX COMPUTING Subscriptions 
513. London Hoad, 
Thornton Heath, 

Surrey CH4 6AH 



I pm rflrfa-ting mv (dvlehs a* 

cheque Postal Order International Mimrv 

Onder/or £ * ♦ - 

(tnadr pmahtir hi 4%P Ltd) 

OH 

PrMt my BarcJayrcif'd ' 

f "df/ffo aa nrfrilflry) 

1 1 1 1 1 1 I' m 1 1 1 1 m en 

Please use BLOCK CAPITALS and include post codes 




Please commence niv subscription iq ZX Compuimg 
with the very next issue. 



£ 1 1 .50 for six issues 
UK 

£13 for six issues 
overseas surface mail 
£23.80 for six issues 
overseas airmail 



NAME (Mr Mrs- Miss! 
ADDRESS 



POSTCODE 

3 Signature . . . * . 

□ Date 



SUBSCRIPTION 

RATES 

(tick □ as 
appropriate] 





THE WINNERS 



Train entries 
steam in 







in the last issue of zx computing, we outlined 
our competition. You were asked to write a IK 
ZX81 BASIC program, which had something to 
do with trains <!), to win either a printer, or one 
of five sets of the great Psion / Sinclair software. 



We were most gratified by the 
response. Hundreds of entries, 
many of them showing that a 
greet deal of time and trouble 
had been spent in creating 
original programs which, 
however thinly, had some link 
with trains- 

Winning Program 

The first prize, and winner of the 
ZX Printer, is John Penney of 
Newton-Le-Willows, Mersey- 
side, for his imaginative program 
in which you are running along 
the top of an infinitely long train 
which is going under a bridge to 
the right of the screen. You have 
to run along the track (using the 



86 



“5” key), and jump over the 
gaps between carriages (using 
the " 7 " key i- When you finally 
misjudge, the number of car- 
nages you've jumped is Shown, 

Runners-up 

The five prizes of sets of Psion's 
superb software for the 2X81 
l which is available from Sinclair 
Research) go to, |m no particular 
order of merit): 

Members of the Periton Mead 
School Computer Oub, for their 
program 'Arithmetic Point 
Duty'. 

- Nick Telfer of Whitehaven, 
Cumbria, for 'Tay Bridge 
Disaster', which was suggested 



by his nine-year-daughter, who 
owns the ZX81 

Norman Martin of Kempshott 
lor his 'Signalman' program. 

Paul Caris for his game (which 
we found extremely difficult to 
finish with even a tiny profit) to 
run a railway company: and 
D A Stanford, Kinross, for hss 
program in which you have to 
keep a steam-driven train going, 
by feeding coal into the boiler, 
without blowing up the boiler. 



TRAIN ROBBER — 

John Penney 

Run along the train with The "5" 
key, jump gaps between car- 



Congralulations. your prizes 
are on their way to you. Special 
mention, for programs which 
nearly made it into the winners' 
list, for Karri Kaksonen of Fin- 
land ('Transportation'), N 
Howard of Roydon ('Inter-City 
Tape Hunt ), A Johnson, Seaton 
Ross ('Track Layer' 1, T J Allan. 
H ampton (‘Shortest route on the 
Circle Line') and David Picker- 
ing, Bor don (‘Build the Line' I. 
Here are the winning programs: 



riages with the "7”. If you get 
carried to the right of the screen, 
where the low bridge is, the 
game ends, and the number of 
carriages you’ve jumped is 
shown. 
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5 LET C =NuT PI 
10 LET V-INT PI 
IS LET X-Y 



AND 0 = SIN PX THEM 



INPUT R 

30 IF INT m Oh m > P I uR 

m-CODE ” RND CsSIN PI) THEN Q 
OTO COTE 

LET F = F —EiND +■ (CODE *»N& « 

ND A=:CODE 1 ■ ” 3 v * *rV NlJ H 

SJ LET C - C ~ t CODE "I" RnS) fl -COD 

P*F- **2*T *F*SSN F 
a Z; 3 U-u*<ii© rnj> u<;90} awii 

w J RNO y> 93 AfvO fls3; 

LET AND P >t/RL "ISO” 

13 L = T D*D+V/10 
1^0 GOTO P2#PI 
aOO -PINT "NO 

ail PRINT "SUCCESS" 

Si=0 GOTO URL “ 300" 

LS5 PRINT "BOILER EXPLODES" 

300 P OKE URL ’ 16410" ,SGN PI 



25 LET +fi*f TO ■-!' 

30 IF PND > , S PHD n*i3i m" 
EN LET A*t£j=‘ T " 

35 PRINT RT Y . X; " " 

4.0 LE T X=lX+ 1- t INKEY* -="5" ’ 

4-5 IF X > 3 0 THEN GOTO URL 
50 PRINT RT 4 01RS.RT Y X 

55 IF o$(X4i> = •* " THEN 1=0 

L "95" 

50 IF INKB $ = "7” T HEN iSOT 
"75“ 

65 LET C -C + 1 
70 GOTO 25 

751PRIHT RT V,X;" * .AT UR 

,x; m *";rt url -a" X: ,k • 

30 LET R«-"M i Yfl«( TO ','RL 



90 GOTO URL 
95 PRINT C 



RUN A RAILROAD — much you'll Chdrge passengers 
p-. ill Car |- for a 50 mile trip (you get four 

raUI Lctf I a months to break even, or make 

Just enter the number of trams money \ and see ho* clever your 
you want to buy, and then how decisions were, 

10 LET fl=lO0000 

20 PRINT "NO. OF TRRIN5 RT £10 

000 " ; 

30 INPUT 6 
4.0 PRINT 5 

50 LET C = (fc>*ii00W/ r50i)u 

60 LET 0=6*10000 
70 LET E=R-0 
6© FOR X=1 TO A 
90 LETT E = E —C 
100 LET U-0 

It© PRINT "TICKET PRICE IN £" : 

120 INPUT F 
130 PRINT F 
14,0 FOR Y = 1 TO B 
150 LET G a IMT (RNDfF) +1 
160 LET H = INT t t RND 3r i JBSB/G, 1 ? + l 
500/G> .« 

170 LET -J J+H 



200 psi. You have to travel for 
200 miles, adding coal when 
needed Too little, and the train 
will stop: too much and the 
You are driving a steam train, boiler will explode. Can you 

There are 60 cwts of coal in the make it for 200 miles, without 

tender and the boiler pressure is running out of coal? 

2 LET G=CnDF. U" 

3 LET 3>=SXN P I 

I = F.T P = COOF ' COS 



STEAM POWER 
D A Stanford 



5 L FT F ~T> 
t® CLS 

15 PRINT "COOL STORE '.C, "0011.6 
R PRESSURE ‘jp, ' bISI HNut tiONb V,D, 

’ SPEED" ,0,,, " RCT ION?" 

17 IF P>URL "300" THEN GOTO PE 

EK P 1 

iG IF D>CODE "COS " THfcN GOTO 
PEEK SIN PX 

1 - IF P<URL "±30" AND CtSIN PI 



Thvprin t 
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130 NEXT Y 

190 PRINT "NO. OF FPESEMGERS= " 

; J 

£00 LET K=F*J 
£10 LET E=E*K 

£20 IF A C -E THEN PRINT ‘*PRuFIT = 
£'* £ — R 

260 IF P>£ THEN PRINT "LOSSsf; 
P-E 

£40 NEXT X 

250 PRINT "RSSETSsF" ; F 



SIGNALMAN — 
Norman Martin 

There are two tracks leading mTo 
a tunnel from each end. but only 
on© track is inside the tunnel, 
You control the entry of trams 



from the left while you 

have no control over those from 
the right You must never 

allow a tram m the central area 
while another train is approa 
ching. You win if you get 20 
trains safely across. 



10 


LET 


U-UAL 


tl ^ * l 


20 


LET 


U=ufiL 


"3© 


30 


LPT 


l t=uni 


“ ■ 7 


4© 


LET 


X=URL 


44 20 


5© 


LET 


Y =URL 


**&' 


6 © 


LET 


5 =Y 




70 


LET 


T=X 




30 


LET 


R=U 




90 

100 


LET 

Rpr-ic 


D=Y 




110 
W ■ **■ 


PRINT PT 


r V . 



V j SCORE", RT U *U 



* QT V 

£00 PRINT RT U f U; J1 ' ” ; AT Y»6, S 

210 LET S — S + U 
£20 LET L=U 



300 IF L<>3 OR INKEY * < > “ “ THEN 
LET L=L+U 

310 IF D >Y THEN LET D=©-U 

320 XF D < =Y THEN ^ET R = P-U 

330 PRINT RT U.L-U:” « ” . RT X,P, 

* f ^ 4-1 r * 

335 IF LHR AND P>3 PND Lr‘25 TH 
EN GOTO 520 

340 IF C* >Y THEN GOTO 120 
350 IF R < >U THEN GOTO 330 
360 PRINT RT X j R ; " 14 

370 LET R=U 

360 IF R < >U-U OP PND .2 THEN GO 
TO 420 

390 LET D=RNt>*9+24 

400 LET T =T-U 

410 IF T <Y THEN GOTO 520 

420 IF L > U -U T HEN GOTO £O0 

4 7© GOTO 300 

520 PRINT RT U t Y; "GAME OUER" ‘ — 



TAY BRIDGE 
DISASTER — 

Nick Telfer 

You have to drive your tram 
(using the "B" key) across the 



bridge before it collapses. Too 
slow, and it will crumble 
beneath your rear wheels* too 
fast and you'll crash. Good luck. 
We found this one almost im- 
possibly difficult . Run xh\% pro- 
gram m FAST mode. 



* * * ** 



5 LET N“0 

10 PRINT RT 10 , 1 ," 

" ; RT 11.5 ; *'%% f\ / 

i *■ 

£0 LET 0=6 

21 GOSUB 130 

25 FOR T=l£ TO 50 

£6 IF 0=20 THEN GOTO 11 0 



35 IF INKEY*' > " 8 " THEN GOTO 41 
38 LET 0=0+1 
37 GOSUB 130 

33 IF D > 3 +60 *T /100 THEN GOTO 1 

00 

41 PftUSE 50 

45 LET 14 — INT N + 3*ftNO 

46 IF N <.5 THEN GOTO 55 

50 PR TNT AT 10 P N 44 " : FiT 11 ,N .; 

■ 

55 IF N > -D THEN GUTU 
60 NEXT T 

100 PRINT "TOO FAST* 

101 PAUSE 100 

103 PRINT "YOU CRASHEE?” 

104 STOP 

1.10 PRINT “SPUED 44 
HE STOP 

120 PAUSE 100 

12 1 GOTO 103 

130 PRINT AT S,DL' Qb ~ 9, 

D, 44 *■ * + 

140 RETURN 



ARITHMETIC POINT 
DUTY — 

Periton Mead 
School Computer 
Club 

You are on point duty and must 



bring the tram into the correct 
platform. You know which sta 
tion to steer it to [using the “6" 
and "7'' keys) because its 
number is on the sides of the 
coaches. The only catch is that 
you must add them together 
before it reaches the station 



10 DIM AiS) 

2© LET YsPI/PI 
10 LET T jc" " 

70 LET Ti=5TR» TNT tftHO* ,CUDE 
■*’ J +Y ) + - 4 ■ + 3TR $ IMT t RMO * ( CODE 
* I ) fYJ 

10 © LET D=URL T * 

110 FOR I=V TO CODE "| " 

120 LET A (I) = I NT fRNDt (D+O) +Y) 

13© NEXT I 

14© LET A i INT (RHDiCODE “I " +YI i 

= D 

15© FOR I=V TO LEN T$ 

16© IF CODE T${I) (CODE " “ THEN 

NEXT I 

170 LET T$fIJ*CHR* (CODE T*il»+ 
CODE 



18© NEXT I 
190 LET T«=T$L‘ 

1 92 FOR I = COOE 
195 PRINT RT I, 

e r*> 



"S** TO 

CODE " 



CODE “£ " 

= “, R 1 I -COD 



197 NEXT I 
20© LET C- “CODE 
205 LET B=C 

21 © FOR I =PiyPl TO CODE ** =" -LEN 



T$ 

215 PRINT RT 8,1-Y;" 

220 LET B=C 

23© PR INT RT C . I , T$ 

240 L ET C -C- -t < INK EY 5 = 1 ‘ 6 4 4 t - 1 INK ffY 



* = “7" 
245 
DE 44 £ 
247 
DE "HI 



IF 

m h 

IF 



OCODE 
C <COPE 



“£'■ THEN LET C= CO 

“fc" THEN LET C =C0 



250 


FOR «J=Y TO CODE 


“H 4 * 


26 © 


NEXT O 




2 70 


NEXT I 




280 


FOR I=Y TO CODE 


“| " 


290 


tF C-I+COPE "f 1 " 


PHD R t I > =0 


THEN 


GOTO 33© 



-.00 


NEXT I 






31© 


PRINT RT 


C t CODE 


" ; " a- * * ” 


320 


-STOP 






330 


PRINT RT 


C t CODE 


“x "; 44 ok » " 



r 



\ 
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BUSINESS 



A useful selection of business aids 
for the home and office, including a 
personal banking system and 
programs for vat and book-keeping. 
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Cash controller 



Specialising in Serious Applica- 
tion Software I hence the com 
party's name) for the ZX range 
of microcomputers, 

The mitral software offerings 
from the company include 
PAYE and Sales Ledger. Pro- 
grams under development in- 
clude General and Purchase 
Ledgers, Retail Accounting, 
together with some industry- 
based accounting software and 
a comprehensive index 
mg retrieval system, all for the 
16K ZX81. Spectrum versions 
are under development. 

Company director. Barry En 
never, says ZX SAS also offer 
tailor-made programs for 
specific individual re- 
quirements. 

Two powerful segments of 
the 14K PAYE program offer 
you options to calculate or 
check your PAYE code, and us 
ing this celcalate your net pay 
for next week or month. 

PAYE CODE CALCULA- 
TIONS this section prompts 
you with all the allowances you 
are likely to claim and offers 
you advice and also alternative 
Sources of extra information if 
you are uncertain if these 
allowances are applicable. The 
program then displays and 
punts your PAYE code and how 
it is made up. 

NEW PAY CALCULATION 
using your PAYE code this is an 
automatic calculation of Na 
seful tionel Insurance and PAYE 
man deductions, with options for 
pension plan and other salary 
deductions, thus enabling you 
to produce your next week or 
month’s net pay, even if your 
:urtly PAYE code is changing, you 
lent. Mrn extra overtime or your ear 
by a ninys increase, etc. 

use, Both segments include full in- 
mown Struct kOftS Within the program 
blems which is professionally written 

rambl- With full use of the 2X printer, 

ing if an incorrect date or figure although this piece of equip 
is entered, this program has ment ,s not necessary for full 
been carefully crash proofed- value to be gamed from the pro 
The on screen instructions are 9 ram 

supplemented by printed notes. PAYE costs E6 50, and 
The Cash Controller costs Sales Ledger is C1Q.OO. ZX 
E 1 0.00, and IS available from SAS are at Orient House, 
Richard Shepherd Software, 22 4 2 46 New Broad Street. Lon 

Green Levs. Maidenhead, don, EC2M 1QY. 



the 1 6K ZX81, called 
Databank. 

The package includes a good 
ferro C6G cassette tape with 
the three versions of the 
Databank program on one side, 
and a short example containing 
a record library on the other 
mde. plus a 21 page Sire AS I 
operating manual. Whilst s 21 
page manual may seem doun 
ting, in fact a considerable por- 
tion of the manual is taken up 
with explaining (he Concept Of 
putting office routines on to a 
computet, a detailed ’’work 
through" of the ’MUSIC' taped 
program, and several more ex- 
amples given in some detail. 

Each Databank program is in 
two parts: the mam operating 
program, which is common to 
all three versions: and the 

Setting up program with which 
the user sets up his own layout 
With Databank(S), IS for Stan 
darri). the setting up is done 
"on the screen" using only 3 
keys to "DRAW" the required 
layout. As this Takes up about 
10% of the memory, versions 
IVI, 4 for Vocabulary! and IB), 
{for BASIC) use another 
method, still easy to follow, 
which does not take up this 
memory space. 

The layout has the following 
limits for each data entry: 1 to 
3 screen lines; 1 to 9 
parts fields; 1 character per 
part field up 10 3 maximum of 
29. The program with the 
smallest data capacity is pro- 
gram rSl at 9000 BYTES, and 1 
as the number of entries is 
automatically related to the size 
of ENTRY, this is equivalent to 
over 100 entries with the max- 
imum entry sure of 3 lines with 
one part per bne, to 999 with 
very small entries. 

The mam operating program 
has the following major 
facilities (MENU displayed on 
the screen): Add entries, each 
part separately checked for 
length, and right or left justified 
according to letters or numbers, 
and displayed immediately after 
pressing NEWLINE 

CORRECT the last ENTRY - 
provided no other function has 
been operated after ADD. 

FIND, or SEARCH on any 
selected part field by Inputting 
search information 

SORT, — into ascending 
order of numbers and letters. 



Inumbers first), on any selected 
part /field. 

SAVE, saves the progam 
plus DATA 

Databank costs £500, and 
is available mail order only from 
Sanderson Software, 1 Manor 
Court. Breaston, DERBY, DE7 
3AW 



Cash Controller is a new multi- 
function money program for the 
Spectrum from Richard 
Shepherd Software. It com 
bines a persona! banking 
system with home budgeting, 
and a loan and mortgage 
uuluuiului . The bank account 
and budgeting systems are in- 
terlinked. so that transactions 
through the bank account are 
registered on the budgeting 
system under headings which 
are chosen by the user. 

The bank account holds up to 
200 transactions, and will in- 
clude standing orders into 
statements as they become 
due The statements can be 
produced running from any 
date, to any date, and hard 
copies can be made using the 
Sinclair printer. 



income Tax 



Micromega, the personal com 
puter dividion of Qujntec 
Systems and Software Ltd 
produces a number of serious 
applications programs for ZX 
computers, including CQMP-ll 
TAX to work out income tax pn 
the ZX81, and COMP-U 
SHARE, a portfolio manage 
mem program. 

Speaking for Quantec, Mr R E 
Cooke Hurle said he believed 
his company was one of ihe 
few professional software com 
panies producing serious' sofi 
ware for personal computers 
The company's other activities 
include complex commercial 
software for multiuser installs 
lions, and communications 
software for example, they 
are engaged at present on a 
project for a leading mult ina 
t tonal company to link up to 
200 geographically dispersed 
locations, each equipped with a 
micro into an integrated net- 
work ail able to intercom 
municate, 

Mr Cooke- Hurle said: "Our 
first personal computer product 
was COMP-U-TAX, which was 
distributed through W H Smith 
in considerable volumes, ft is 
perhaps worth recording that 
the project started off as an I 
wonder if this could be done on 
a ZX8 1 ’ type of approach, and 
it was ail done on borrowed 
equipment,' 1 

COMP U TAX calculates and 
checks your income tax bill, has 
T 98 1 82 allowances and tax 
rates built m, and is applicable 
to UK personal tax payers. The 
program allows for incomes up 
to £99999 [so I guess it could 
cope with yours), will allow for 
a marital status change during 
the year, and allows for caicuia 
lions of a wife's earned income 
election. The product comes 
with a well produced 24 page 
manual. Micromega are at 
230-236 Lavender Hill, Lon 
don, SW11 HE 101-223 
76721 



Better Budgeting 



The Password 



Databank ZX81 



serious Sanderson Software has re leas 

ed an information storage, sor 
a new company ting and retrieval program for 
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id 

>r 



Starting off at the 

sharp end 



execution and anagrams are two great word 
games written by Paul Toland for the 16K zxsi. if 
you haven't got a 16K pack, there’s no need to 
feel left out, as Dilwyn Jones' game crasher fits 

happily within IK. 
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Before you run ihe program 
the first time, enter DIM 
D$ 1 30.101 as a direct com- 
mand, then start it with GOTO 1 
(not RUN). Then, you’ll be asked 
to enter 30 words, one at a time. 
For subsequent runs, start with 
GOTO 5, and your vocabulary 
will be safe. Enter 'N'' if you do 
not want another game at the 
end SAVE the program by 
entering GOTO 390. Note that 
the inverse E in line 390 should 



be entered as an ordinary E. 

Anagrams 

The ZX8 1 randomly selects and 
scrambles a word You must 
repeatedly enter what you think 
is the correct word, and the 
computer will underline those 
letters which are in the correct 
position. 

You have a maximum 
number of attempts before the 
computer stops you and reveals 
(he word. You use "N" if you 
don't warn another game, or 
just press NEWLINE/ENTER if 
yog do. 

Entering the initial 
vocabulary , and the subsequent 
changing of it, is the same as in 
Execution. Save the program by 
entering GOTO 340, and restart 
the program without losing your 
vocabulary, by entering GOTO 
10 You'll need to set up an ar- 
ray, by entering DIM D$i30, 1 0) 
in the direct mode before you 
begin, then start with GOTO 1 . 

It takes some time to scram- 
ble a word, so don't be surprised 
if nothing happens for the first 
few seconds of the game 



crasher 

Nothing to do with some com- 
puters' habits of blanking out! 
You are drifting in space, the ob- 
ject being to clear up as much 
debris as you can, particularly 
those with a high CODE value. 
The debris is valued according to 
the code of the character of 
debris. The letters score 
highest, then numbers and so 
Oft. Ignore inverse characters if 
they appear for they do not 
score because they've been af- 
fected by solar radiation and 
mutated to their inverse form, so 
are not worth anything. The 
keys 5 and 8 steer you left and 
right in the direction of the ar- 
rows on the keys. You score 
when the debris is directly ahead 
of you on screen so you ’crash' 



Execution 

This is a graphic variation on the 
hangman game. The computer 
chooses a word randomly from 
its vocabulary, and you have to 
guess what the word is. by 
entering letters one at a time. 

You're allowed 10 incorrect 
guesses before the blade on the 
guillotine does its job. There is 
no need to press NEWLINE 
when entering guesses. 



into it. The position of your 
spaceship on screen is set by X 
{horizontal position) and Y Iver 
heal position). They are initially 
set by lines 1 0 and 20 to a posi- 
tion at about the middle of the 
playing area of the screen. The 
variable S records your score 
and is set to 0 at the start of the 
game by line 30 . F is the variable 
that controls the duration of the 
game it does not count in any 
particular unit but is a conve- 
nient way of controlling the 
length of the game. The lime is 
Clocked up in line 50, one unit of 
space-time at a time (!) The 
statement LET F F + 1 may 
confuse you a little since rt is 
hard to imagine F being equal to 
F+ l. 

Truth 

It actually means add 1 to the old 
value of F to make the new 
value. Line 60 is rather com 
plicated. It determines where the 
character is PRINTed, which 
character is PRINTed and 
whether it's an inverse 
character. Let us look at the 
position first, The character is 
placed at the bottom of the play- 
ing area I the Y co ordinate is set 
at 20 and X co-ordinate to a 
value from 0 to 1 9 by the ran- 
dom number expression. The 
expression after the semi-colon 
generates a character at random 
from The number generated in 
brackets after CHRS. The 
number generated is a random 
number from T to 63, The 
following expression may look 
rather strange, but all it does is 
determine whether to add U or 
1 28 to this number he. deter 
mine whether the character 
generated is inverse or not It is a 
special use of the function AND. 
What it does is look at the 
following expression, add 0 to 
the value if it is not true, or the 
value before AND if 11 rs true, so 
that 1 2 8 is added to the random 
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number onlv if RND is less Than 
. 2 . This makes it roughly a one m 
five chance of The character be- 
ing an inverse, non-scoring 
character. The statement after 
this erases the old position of the 
V before ft is scrolled up The 
screen by line 70. This ensures 
Ihe V is not PRINTed anywhere 
otner man the middle of the 
screen Line 80 checks the 
keyboard to see whether you're 
steering To the left, right, or 
keeping it stationary, and 
changes the value of X accor 
dingly. 

Printing and 
rushing 

The V is PRlMTed in its new posi 
tion in line 90, You can see how 
the effect given is that ihe 
spaceship IV) remains sta- 
tionery while space seems to 
rush past. The second part of 
line 90 moves the PRINT posi 



Execution Listing 



lion to immediately ahead of the 
position of the spaceship. 
Therefore we may find what is 
immediately in front of the 
spaceship by means of the line 
1 00, which finds the CODE of 
the character stored at that 
memory location by PEEKing the 
address held in the system 
variables 16398 and 16399 
Line 1 1 0 checks to see if this 
character ahead of the 
spaceship by means of the line 
tie n haso CODE of less than 64 
rather than less than 1 2 8 as you 
might expect from an inverse 
character detector. This would 
permit CHRS 118 NEWUNE 
markers that SCROLL might 
push up the screen. You may tike 
to add this line which will stop 
the program if you hit a radia- 
tion-mutated piece of debris; 

115 IF P^127 THEN STOP 



1 

2 

3 

S 

7 

10 

2© 

30 

4.0 

50 

60 

70 

80 

90 

100 

110 

120 

130 

w*+ds 

14.0 

150 
160 
165 
170 
TYPE 
180 
190 
THEN 
195 
200 
210 
220 
2 30 

24.0 
2S0 
260 
270 
260 
290 
300 
310 
315 
320 
330 
34-0 



FOP 



1*1 TO 
INPUT C*S f I) 

NEXT I 

PRINT AT 2 , 10; "EXECUTION" 
PRINT AT 0.0, 

RfiND 

LET GkB 

LET C*G 

FOR 1=1 TO 10 

PRINT X; TAB 2; " | I " 

NEXT I 

print ” ■awn ■■ 

PRINT AT 8,3, "O O" 

PRINT AT 9 , 3; " > = < ** 

LET P=JNT ( RND *30 ) +1 
LET U*s"" 

FOR 1=1 TO 10 

IF D$IR,I)>" M THEN LET U$a 
<R,I) 

NEXT I 

LET L=LEN U$ 

PRINT RT 8,20; "THE UORD” 

LET Ctx"??????^???" ( TO LI 
PRINT RT 10,20; C$,AT 21,5;" 
R LETTER '* 

PRINT RT 6,3;W 
IF INKEY* < "A" OR INKEY* > "Z” 
GOTO ISO 
LET G$-INKEY$ 

FOR 1=1 TO L 

IF G*<>U*fIl THEN GOTO 24-0 
LET GsG-i 4 (Co=0) 

LET C* t I) = U* Cl) 

NEXT I 

IF C* = U* THEN GOTO 320 
PRINT RT G , 3 ; ** 

LET G=G+1 

IF G < 10 THEN GOTO 170 
PRINT RT 12 , 3; " + + *' 

PRINT " 

PRINT RT 2,20, "COMPLETED" 
GOTO 330 

PRINT RT 2 , 26, "SUSPENDED" 
PRINT RT lt5,20,U$ 

PRINT AT 21,5, "TRY AGAIN? 



10; 

0, 



EXECUTION" 



,3; O O'* 

( RND »30) +1 



THEN LET U*a 



350 INPUT A* 

360 IF A*=”N" THEN STOP 

370 CL5 

380 GOTO 5 

390 SRUE "EXES'* 

4O0 GOTO 5 



Anagrams Listing 

1 FOR I si TO 30 

2 INPUT D$ i I) 

3 NEXT I 
10 RAND 

20 PRINT *’ ANAGRAMS'* 

30 LET R = INT I RND *30) +1 
4.0 LET 

50 FOR 1=1 TO 10 _ _ 

60 IF D*{R,I>>** “ then let U* = 

U$+0$ (R, IJ 
70 NEXT I 
80 LET L=LEN US 

90 LET 5**" I TO L) 

100 FOR 1=1 TO L 
110 LET R = INT (RNO#L ) + 1 
120 IF S* £R) >** " THEN GOTO 110 

130 LET i»(RUt4*II) 

150 PRINT “YOUR ANAGRAM IS “i S* 
160 FOR U-l TO 9 
170 PRINT J; ** 

180 INPUT G* 

190 PRINT GS 

200 IF GfxtU* THEN GOTO 260 
205 PRINT “ 

210 FOR Is! TO LEN GS 

215 IF I>L THEN GOTO 245 

220 IF G$(It =U»fIJ THEN PRINT " 

230 IF Gffll outfit THEN PRINT 



240 NEXT I 
245 PRINT 
250 NEXT U 

260 PRINT "TIME UP - TH 

5 ",U| 

270 GOTO 290 

260 PRINT “THAT '* "S IT - 

290 PRINT "TRY AGAIN T" 

300 INPUT AS 

310 IF fi$s"N " THEN STOP 

320 CL5 

33D GOTO 10 

340 SAME "ANAB" 

350 GOTO 10 

Crasher Listing 



THE UORD I 



10 


LET 


X = 10 






26 


LET 


Y = 10 






36 


LET 


3—0 






46 


LET 


r=s 






56 


LET 


F -F +1 






66 


PRINT AT 20 , INT 


(BNO+20) 


; CH 


( INT 


(RND *63+1 J + l 128 AMD RND < 


> > ; 


AT 


Y , X; “ ■* 






70 


SCROLL 






80 


LET 


X = X + t IN KEY * = 


”8*' AND 


X < 1 



96 

106 

PEEK 

110 

120 

136 



INKEY S = "5’* AND ,X>0) 

31 "U"; AT Y + 1..X; 

LET PsPEEK (PEEK 16398+256* 
16399) 

IF P < 6 4 THEN LET S = S+p 
IF F < 100 THEN GOTO 50 
PRINT S 
L 



U 
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ZX Spectrum / ZX81 



FOR ONE JOYSTIC K AND 
INTERFACE MODULE 



BUILT. TESTED & READY FOR USE 



* NO SOLDERING, plugs into rear expansion port 
between ZX and Ram Pack, Printer or Microdrives. 

* TWO JOYSTICKS connect via one interface module, 

* NO SPECIAL PROGRAMMING. Joystick 1 
operates as keys 5 to 8 through inkey instruction . 

* IMMEDIATELY COMPATIBLE WITH ALL 
CURRENT SOFTWARE using arrow keys for 
movement. 

* INTEGRAL FIRE BUTTON 

FREE ‘Video Graffiti' listing + full instructions. 



To; A.G.P, HARDWARE. 26 V«i> Qogn Plac», 
Hognor W«t SutMX PQ22 90Y 



QTV 


ITEM 


[Ttem price 


TOTAL 




JOV5TFCK 


6.99 






INTERFACE MODULE 


15.06 




2X Soectrun-.Q 2X0] T] Pimm tick 


FINAL TOTAL 





Spectrum . . . 

STORM FIGHTERS 

. . . explosive machine code space action 

n*rv uumtf from deepest space An whom sit**’ g mat*: r*eg only 

Cy i1& fiJNftUltoAs They SWCMJp and Wslhin a&fc-'OHJ CNftldS 

pi coim<; f^titiV mar On rtiWiSson t£ fh? r.i 

r^-j uno iiflT-fhip lhai puDifl-cK Earth 

You mm irvii commandop mti only youf r^yponnivc* tw-r-i ring ia$*t ca*i 
sa yt- you So ride the AKfQtotd storm ihfl aliens and py t yuurseif on the' 

Ihfdlirifl edge of adventure the STORM FIGHTERS 3wa4 

Att mmet upff cqtJt? tCffOft futt CQfour qraphres tutt s-oun/t nyfK 

progresses difficulty compr eh erisrve seeing high vaiu$ moift&f 
shjp cud* autOfftMitcaHy on f 6* and 4&K modnfs 

Available on quality cacttlTf at £4 95 (pOil frtt In U.K J 

ZX81 ASTRO-INVADERS 

Machine code progwnmi pg rr.akf>s pne the bcrsi 16K nvaoe* 

games around Many faaTum including explosive on-screen in* eWcci 
acceierai'ng! attach aufo^agdaU'inng andeompietwisivescorr^ ; Comei 
on cetitTle with FOUR BONUS GAMES: Arcade Grand Prii. Penally. 
GoiF and SwAt. ONLY £3 65 [po*t Ires in U « ) 



ZX81 PLANET VANGUARD 

Bins? Bhqns m planet ortM in this ta^i meeh-ne code spacer action flaw 

1 r h Comet on cassette with THREE GREAT BONUS GAMES Astro- 
War** Tlme-O-ul And Graphic Hangman, ONLY £3 65 (poll ire# in U K I 



AM program* are supplied on quality caisetlei avail API# From 

JOHN PRINCE 

29 Brook Avenue. Levcnshulme. Manchester M.19. 




Looking for a magazine with a professional approach with material 
written by micro users for micro users? Why not do yourself a favour 
and make 1982 the year you subscribe to Computing Today and weTI 
give you a truly personal approach to microcomputing. 



SUBSCRIPTION 
ORDER FORM 






Cut out and SEND TO ■ 

COMPUTING TODAY Subscriptions 
513 LONDON HOAD. 
THORNTON HEATH, 
SURREY CR4 6AR. 

Please commence my iub*crlpllon to Computing 
Today with ihe iuu*. 



SUBSCRIPTION 

RATES 

(tick as 
appropriate 



£12. 10 for 12 issues 
UK 

£ 15.75 for 12 issues 
Overseas Surface 
£ 35.35 lor 12 issues 
Overseas Air Mail 
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] pm enclosing my < delete □ ■ nummary!' 
cheque Postal Order Interna Mona l Money 
Order tor t 

l made payable lo ASP Ltdi 
or 

Debit my Access Baidayeard " 

I do 1*1* as necessary i 



Pleaeie use BLOCK CAPITALS and Include postcodes, 

NAME (Mr Mrs Miss- - 

r'p* -<1* qr itii.r /.-f. 

ADDRESS 



POSTCODE + . 

Ufflttoi* k , - , , . 

DO t# I + I , ■ - ■ • » * + ♦ H « * 1 * 1 ■ r + m * m 

. l 




93 







IF YOU WRITE SOFTWARE THEN READ ON 



11 month* ago w* h*d written some excellent Games Software: for the ZX 81 r but whan dcrtiuggmg warn finally 
completMl we realised that much of the work remainect 

Who could we rely on for the offtttive merhitldt end pruductien of our eflortef 
Who would five our aaftwer* ths chance it deserved? 

No cemsany wee raally f ivmg IX Seltwarn the prOftiiiOhel backup and preductiee it deeervad so wo created 
Ouicheilva to fulfill this rola. 

Nm* Ouiofcsilva hem devalopad a a at of opocifio policies to match our belief* about hsw a company of this hind should 
operate. 

CUSTOMERS 

The highuet priority must bo given to cuttemar teruice - r 'OS DHfiMlu r relations are the beat in thla field 11 

aOFTWAflt 

A h if h etooderd muat bo maintained for all software — "OS reputatrun for innovative soft ware la firmly 
aatabliwhbd. 

PRESENTATION 

Should support end tnhbiite the iottwer*^ "OS policy is to use full colour repreduction* of specially 
commissioned artworks to match the *t and ardu of the prpgramt. 

uvntisiNO 

Needs to ba accurate informative, enjoyable, eyecatchinp and off active — lee recent magecine*. 
PftOOUCTION 

Unlieblfl and officiant duplication of castittis ia essential » ' OS o asset t os are produced by The Tape 
Duplicating Company Ltd,, who have the eepertise and equipment to do fust that," 
pttniVMITiON 

All avenues appropriate to the Software involved muat ba explored — "OS has over 200 retail outlets in this 
country alone and a substantial number tn all th« major oversees mar kata.** 

Hla now know that buiekeilve will give both of us the prptession*l back-up and anpartiaa our programs doserva. It hai 
token time and effort, and Is vary much a continually improving service; always we aim for that indefinable -quality' 
that makes all the difference. We feel that now is the time te offer Veil the aama ssrvica that OuJcfcsilva gives ua . 

Bo If you are a Software Author confronted with the same problems wa had IS months ago. lot Oulckelfva solve 
thorn for you and help you as it helped us. 

Yours, Mick LamburL & John Hollis 



F 



QM^bpitva is into ran tod In quality soft war a for the following personal computers — Spectrum — A tori — VIC 20 — 
■-i-C - — Atom — ZNB1 — Electron — Dragon Quick Silva offers you Oh acceptance* of your program: 

24d% royalties on all a alo e ; the vary bast pro# iiBianal quality support for your programs: 

full credit a in edveitbiftf, brochures and an ceaeette far you as the author. 

the opportunities and Sd vantag e s that working with the leaders in the field off era, 

Plane a contact ua immediately to discuss thia opportunity at 

QUICKSILVA, 92 Northam Road, Southampton, Hants 502 OPB 

ar ring aur Special Author* 1 Hotline — Southampton 107031 20109 Cut. 42 — and we will da our beet te give you the 
•newer you are looking for. 



— 
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SPECTRUM PROGRAMS 



Snakes alive in outer 

space 



Snakes terrorise humans in the movie Conan the 
Barbarian, adding to the general air of mayhem 
and fear in the film, in these three programs writ- 
ten for the Spectrum by Paul Toland of Derry, Nor- 
thern Ireland, the beasties to fear are snakes, 
aliens and hidden landmines. 




ReptMe 

In this program, you must try to 
grow your snake as long as 
possible, by directing it to the 
pound signs which it eats 
However, the €'s remain on the 
screen for only a short time, 
after which they turn into 
poisonous dollar signs (sorry 
‘bout that, Mr Reagan I. The 
snake will also die if it hits the 
surrounding border, or itself 
Once the game is over, you'll be 
told how long you became Note 
that the Asm line 1 82 and 285 
are graphics A's {that is, A 



pressed after getting into ihe 
graphics mode). 

Spiodgfesfrom 

space 

In this second program from 
Raul, your job is to protect the 
earth from marauding splodgies, 
which come from the planet Ep 
silon IV. The Terran Shield, 
which protects we poor earthl 
ings from Such horrors as the 
splodgies. Has developed a 
weak spot, and the Epsiloman 
Mother Ship is hovering just 
above the weak point. It is bom 



barding the shield with Splodgie 
Landers. 

You must stop the Splodgies 
landing and hittrng the shield by 
getting your ship underneath 
them. If part of the shield is hit, 
then it will weaken. 

If a weak spot is hit, then the 
shield will collapse, and leave 
the earth open to attack. You 
can restore a weak spot by mov 
ing your ship over to the spot 
and pressing 'F‘, The shield will 
collapse if more than nine weak 
spots are present at any one 
time There are graphics 



characters in lines 70. 80, 1 50, 
160, 200, 230 and 2 50 

Skilful driving 

The minefield is full of 
casualties, and you have to push 
a wheelchair Ml around the 
minefield, avoiding the mines 
and the eleclrified fence, collect 
each casualty and bong him or 
her to hospital (the flashing + i. 
Note that the wheel chair can 
only carry one person at a time. 
What a wonderful scenario for a 
game. User defined graphics are 
in Imes TOO, 160 and 500 



REPTILE 

2 GO SUB 400 

3 GO TO £30 
7 LET 

9 RESTORE 430 
-0 LET XJ =CHR 3 10+CHRl 11 
2C LET YS»CHR3 10+GHR$ 10 

30 INK 6 SORTER 0. RRPER to: C 

35 FOR X-l TO 13 
43 RER£> N. BEEP . 2jH 

SO NEXT i 

30 LET MX tINT tPMC *32> 

7 3 *TV=:;NT LRN0*22> 

80 IF PTTR IT' , MX) ()54 THEN 
TO 63 



140 let OY-CODE V$ 

150 LET OYsCiV + f INKEY S-”6" > - ( INK 
EY 4 = '?“ ) 

160 IF OX -CODE X* AND OY=CODE Y 
f THEN LET OX ;OX+OX -CODE X*<2); 
,5T QY-OY+OY -CODE V $ O ) 

165 IF OX < 0 OP OX >31 OR OY < 0 OP 
OY>aa THEN 30 TO 240 
170 IF flTTR f OY , OX) *50 THEN LET 
L =L + i 

180 IF flTTR (OYjOX) =53 THEN GO 

tq ago 

162 PRINT INK 4; FIT OY,QX;"fr’ 

135 PRINT RT CODE Y$ (L) .CODE XJ 

190 LET X5 -CHR$ OX+X$( TO L> 

900 LET Y*sCHR$ OY +Y > ( TO L> 



90 PRINT INK 2. RT .hm , mx ; " 

100 EEER .09,4 
110 FOR i -1 TO 40 
120 LET OX -CODE X* 

130 LET OXaOXt ( INKEY*-*^" ) - t INK 



210 NEXT I 

220 IF flTTR f MY , MX) =50 THEN PRI 
NT INK 4.; AT MY , MX, ‘ *'* 

230 GO TO 60 

240 PRINT INK 6; PAPER 1.: AT 0.0 
; "YOU CRASHED 1 INTO THE 5URR0UNDI 
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^GUftLL '* J 

550 GO TO £70 

£60 PRINT PAPER 1; INK 6 ; AT 0,0 
, "YOU HIT SOMETHING YOU SHOULD N 
OT HAVE-"; 

£70 PRINT PPPER A ; INK 6; 1 ‘ A FT £ R 

GROM IMG TC “ L 

27S BEEP 3,-10 

2S0 PPPER I INK 6 

23s PRINT " FSflPRFiaf 

230 PRINT '"YOU ARE DIRECTNG A 
-ONEV SNAKE AROUND THE SCREEN L 
- I NO T H£ KEYS 5,6,7&6. YOUR PI 



’■ IS TO MAKE ' 

■J ID IMS 1“ TQ * 

M IT FEEDS." 

It'D PRINT EACH £ REMAINS Or 

THE SCREEN FOP A SHORT PERIO' 

OEFORE CONCERTING INTO A 

* WHICH KILLS IF THE SNA* 

a ALSO DIES IF IT SITES ITS EL. - 

' “ PRESS Y TO START THE GANT 
OR N TO STOP " 

310 IF INKEi y >- M THEN GO TO 31C 

320 IF INKEYi«'‘Y" THEN GO TO 7 

3o-0 IF INXEY?a M ,-r THEN STOP 

330 CO tc 310 

4-00 PEN CHRS GENERATOR 

4.13 FOR 1=0 TO 7 

4.20 READ N 

4.30 POKE USA " A " + 1 N 

4-4-0 NEXT I 

450 DATA SIN lllOOlll.BIN 10100 
101, SIN 11111111, SIN 00100100,31 
N 0010O100,EIN 11111111 -BIN 1017 

0101, SIN 11100111 
4-60 RETURN 

4-70 REM MUSIC DATA (HISSING SID? 

® 0,4,7, 12, 11,9, -1, -1, 

2*11,9,7 



ME SNAKE GROU 3Y G 
‘HE £ SIGNS, ON WHI. 




SPLODGIES FROM SPACE 

3 GO Sue 400 
7 GO TO CIO 
lO PAPER 1 : BORDER 1 



rt S 


OVER 0 






1 2 


CL S 






Is 


FOR 1=1 T 


C 20 ; 


°LCT RND*23A 


, RND 








17 


NEXT I 






20 


PRINT AT 


20,0; 


"iSi" ^ TAB 30 ; ' 



M‘‘;AT 21,3, "SKILL LEVEL 1-5- 5 = 

HARDEST" 

30 LET IS = IN KEY S 

4.0 IF JS<"1" OR I $ > " 5 " THEN G'J 
TO 30 

50 LET SK ILL =Uf)L IS 
55 INK 3 

& 0_ _PR I NT AT £1,2, "| 

^T^PRJN^fl^enTsK ILL -1,8; INK 7 

, pbper 2 ; •■ »rn i miiUrtinnr 

Wffi PAPER 1 ; “ jIaARRAA 

AAARAAAAAAAAAAAAAAAAAAB 0 ; TAE 

30; "B FLASH x; INK 2; "C"; FL 

ASH 0; TAB 30; FLASH l; "C" 

75 INK 4. 

00 PRINT AT SKILL, 2, OVER 
dddddddddddddddddopbddddddo " 

90 LET HIT=P: LET TIME=0 

100 LET SHIP=16: OVER 1 
110 LET LAN0=INT (RND*28J +2 
120 IF HIT =9 THEN GO TO 290 
125 LET DUn = .03-TIHE/8(J00 
130 LET TIKE =TIH£+1 
14-0 FOR I =5K ILL +1 TO 20 
15© PRINT AT 1-1 ,LAND; "D"; AT I, 
LAND ; "D" 

160 IF 1=11 THEN PRINT AT SKILL 
, LAND; "D" 

170 PRINT AT 20, SHIP; OVER 0;" 
175 BEEP DUR, 22-1 

ISO LET SHIP =SHIP+ ( INKEY*="S" ) 

C INKEY$» ,, S"3 

190 LET SHIP=SHIP+ fSHrP=l) - (SHI 
P=30,» 

200 PRINT AT £0,SHIP; OVER 0; "E 

210 IF INKEY 4 = "F" AND ATTR (21, 
SHIP ) <>11 THEN PRINT INK 3; OUEF 
3,HT 21 , SHIP; "B" . LET H IT =H IT - 1 
220 NEXT I 

230 PRINT AT 2O,LAND."0‘ 

24.0 IF LAND =SH IP THEN GO TO 110 
250 IF ATTR (21, LAND) =11 THEN F 
PINT AT 21, LAND; INK 7;"C": LET 

HJT=HIT+1. BEEP .1,-20: GO TO 11 

0 

2 S3 OVER O 

27® PRINT AT 0 0 v r*E FORCE FI.. 

HAS BEEN BROKEN 
230 GO TC ?O0 
190 OVER 9 

*95 PRINT at o.o '’HE SHIELD C‘- 
.-rtP:.£D UNDER THE STRAIN C-F SC 
*.-NY WEAK POINTS 

COO SEEP .2,-20; SEEP .9,-10 
305 PRINT "YOUR SCORE IS " ; TIME; 
SKILL 

310 PRINT YOU HAVE BEEN CMOS 

SN TO DEFEND AN AREA OF THE EAR 
"M'S DEFENCE SHIELD WHICH HAS i 
EAKENED. THE ALIENS HAVE C 



^h£ SHIELD C‘_ 
3TRRIH OF SC 



. 9, -10 



IHE 



310 PRINT / DU HAVE SEEN CMOS 

IN to defend an area of the ear 

"M-S DEFENCE SHIELD WHICH HAS 
SFKENED. THE ALIENS HAVE C 

ISCOVERED THISUEAKNESS AND WILL 
try to 3REAK THE SHIELD BY DROP 
PING ON TO IT - PROTECT THE SHIELC 
BY GETTING UNDERNEATH THE AL I 
EN. ONE HIT WILL WEAKS 

N THE FIELD. AND A HIT ON A WE b. 

k spot u ill break the field, * 

OU CRN RESTORER WEAK SPOT DIRECT 
t-Y BELOW BY PRESSING F * - THE 
SHIELD WILL SHATTER IF THERE A 
RE 10 WEAK SPOTS. * 
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K 



32© PRINT “PRESS 1 ' 
R N' TO END" 

33© LET I>=INKEY* 
IP I $ = "Y“ THEN 
IF I$=’N " THEM 
(50 TO 33© 

STOP 

READ IF Rji 



TO START 3 



340 
350 
360 
399 
430 
URN 
4 40 
430 
430 
440 
450 



GO TO 
STOP 



1 © 



THEN PE - 



FOR 1=0 TO 7 
RERD N: POKE 

NEXT I 
GO TO 4©3 
DATA "ft - , BIN 



U5R R I + I < M 



11 100111 



BIN 1 

-000011 , BIM 100©©©©! , 0 , ©,©,©,© 
46© DRTR ©Oil 110© , BIH £■ 

©Oil©©©, BIN 001 111 ©© , BIN 0110011 
1111 1 111 , BIN 1100001 1 ^ BIN 
11111111,6 IN 1 1 111 11 1 
470 DRTR *’ C " ,BIN ©2©2©1©©,BIN C 
©1©1 000 , BIN 01001010 , BIN 1011010 
1 ■ BIN 00010000 . 6 IN 01001010 ,BIN 
11 1001 10 „ SIN I0O1©©©! 

4B0 DRTR “O" ,BIN ©©011©©©, BIN C 
3111100,6 IN 0101011©, BIN milll 
1 , BIN ©1101013, BIN ©Oil 11©0, BIN 
? 1800010, BXM 11130111 
490 DRTR " E‘‘ .0,0,0 BIN 00111100 
,3 IN 01010010, BIN llllilU ,BIN 0 
: 111 10 © , 0 
330 DRTR ‘Z“ 



SKILFUL DRIVING 



CL 5 



a© go sub 403 
as 30 TO SiO 
SB INK 6 

3© PAPER $ SDR DER S 
-3 INK 3 
BO PLOT i, 4. DRRt S 47,0 
60 DRRL 3. 1ST: DPAU - 2 <T? © 

70 DRAW C. “IS? 

80 INK © 

9© FOR 1*1 **-o a© 

100 PRINT flT PND *17 t -2 . RND»S 6 tl 



11 © 

115 
12 © 

130 
140 
150 
3 130 

15© PRINT 



NEXT I 
INK 1 

FOR I - 1 TO 20 
LET X-INT (RND42S.1 
LE T Y = INT ( PND #17) 
IF PTTR iV,X> : > 54 



*1 

THEN 



GO 



RT Y., X 



17© NEXT I 



C" 



> 


190 


INK 3 , OVER © 








L 


a 0 © 


LET CRR=C 








210 


LET RET =© 










223 


LET X = 26 , LET ' 


-K 

SI 

j-* 








222 


L£T R=© LET D 


= © 






5 

■ 


23© 


PRINT RT Y , X i " 


V I 








230 


PRINT RT 1,26; 


FLASH 1; 


INK 




3; " 


+ “ 










2 37 


LET JSaINKEV'S 










S40 


IF I$="5" THEN 


LET 


R = - 1 


; LE 




T D - 


© 










245 
D =0 


IF I$="B“ THEM 


LET 


fl=l: 


LET 


F 

h 


250 
D = 2 


IF THEN 


LET 


R =0 : 


LET 


1 


255 


IF I$=“7“ THEN 


LET 


A =© .* 


LET 


1 


D = - 


1 








1 


257 


LET X*X+R; LET 


Y-Y+D 






26© 


LET DHiRTTR fY 


✓ X* 







2 SB 
270 
2B0 
390 
540 
30 © 
310 



PRINT RT 
IF OH-43 



IF 

IF 



CM = 6 © 
DNsitS 



Y,X;CHR$ H44+CRR1 
THEN GO TO BO© 

THEM GO TO 52© 

AND CAR THEN GO TO 



IF CH -49 THEN LET CBR -1 
IF CH=179 RND CAP THEN LET 
CRRs0; BEEP .2,5; LET RET “RET +1 
IF RET = 2© THEN GO TO 560 
32© PAUSE DELAY 
33© GO TO 23© 



400 READ RS: IF RS = **2“ THEN RE T 

’RN 

’ll© FOP 1=0 TO 7 
42© READ N - POKE USR A $ + I , N 
43© NEXT I 
44© GO TO 400 

45© DATA "A" ,BIN 1 I ©O©000 , B IN 1 
13000©© , BIN 10© 10000, BIN 1111©©;: 
.r ,?:n 10010000. BIN 1001000© , BIN 

1 ©011410 bin 11001100 

46© DRTR "B'-yBIN 120 ©© 0 ©©,BIN 1 

1000000, BIN 1001 1 20© , BIN 221 1 1IC 
OSIN 1001 I©©©, BIN 10© 11121,6 IN 
10022121, BIN 11001161 

470 DRTR “C" ©,©,©, 0/0, BIN 110- 

©001. BIN 1 101©0©2 , BIN 11111111 
4 5© DRTR ■• D' - ©,©,©, BIN 0© 1 1 1 2 1 ; 

SIN 010100 20 BIN I I lllllJ, BIN T 
711 1100 © 

430 DRTR “Z" 

50© PRINT RT Y,X, OUER 2 FLASH 
2 . 3EEP 3 . — 

iie PRINT flT*i,i/ YOU HIT R Hi 
E * GO TO 60 0 

520 PRINT RT 1,4, FLASH 1, INK 
2 , "2222222 ZlZflflflfiflPFPPP " 

5.95 FOR I = -3 0 TO © STEP 3 
TOO BEEP , 2 I; SEEP ,02,1+10 
535 NEXT I GO TO 60© 

54© PRINT RT 2,2/ " T HE UMEEL CH.R 1 
R 15 OUER-LORDED" GO TO 660 
BSD BEEP 1,5 BEEP 3,3 
57© PRINT "YOU DONE JTf t f - 
6©0 INK O 

605 PRINT " YOU RESCUED ";RET ; 1 
OUT OF THE 20" 

6 2© PRINT ' "DDDDDDDDDMINE FIE- 
C'DDDDDDDDDDDDD ” 

52© PRINT ' “THERE ARE 20 CASUAL 
TIES LYING IN THE MINEFIELD, I 
T IS YOUR JOPTO BRING THEM TO 
5 HOSPITRL IN R UHEELCHftIR ONE 
RT A TIME, THE FENCE AROUND TH 

2 FIELD IS ELECTRIFIED SO AUDI 

D CONTACT IJITH IT, '* 

S3© INPUT ‘CHOOSE R SKILL LEUE- 
© TO S f 5 sTHE EASIEST) DEL 

AY 

640 IF DELRY <0 OR DELRY > 5 THEN 
GO TO 63© 

650 LET DELAY =DEL AY *2+1 
56© RESTORE 66 © 

670 FOR 1=1 TO 16 
OB© READ N BEEP . 2 , N 
69P NEXT I 
7©P GO TO 2E 

72© DATA 3,l,0,l,0,l,8,-a,-a,0, 

-■a „ © , —a a, -4 
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P. F. L. 

HIGH QUALITY PROGRAMS TO HELP 
YOUR CHILD LEARN 

PR. Is currently teal in g a new series oi educations: software and 
the first programs are now available for sale lo run on Commodore 
and Sinclair micro computers The software s specifically 
designed' to provide controlled dr ill and practice >n graded 
exercises for children aged 7-1 1 in the following subjects 

English 
Arithmetic 
Verbal Reasoning 
Reading and Spelling 

[with special cons i derail on for remedial problems \ 

Each program has been especially designed by highly qualified, 
experienced educationalists and written by professional pro* 
grammers. Trials have demonstrated that these programs really 
stimulate children's enthusiasm and do help them to realise choir 
academe potential They will be ot great value to parenis ana 
teachers for normal, advanced and remedial training and also for 
those preparing children for Common Entrance/ independent 
Sc hoot Entry ex ami nations 

For further details please wnle to PFL as the addressee low. staling 
whether you are a pa rent of teacher, the type of computer available 
and m which subjects you are interested 

PROGRAMS FOR LEARNING, 

Dept. ZX. 

4 Stanley Road, 

East Sheen, 

London SW14 7DZ. 

Tel: 01*878 6498 




YOUR MISSION 

Id pa iT 8 trail? itlfr Wilchn Defer lei, Enter 
her Cavern and Destroy her wicked Hear! 

THE WITCHES DEFENCES 




STALAGMITES AND STALACTITES wh - r p^rh, 

Blast a way through with your La/er Cannon Ibu! beware - 3 surprise 
15 ifl store lore you h. 

VOLCANOES’ _ E . ’ ■ - ' . i" r.i?r \r-- rug 

amount of wtiilfi hoi Larva to avoid (he closer you get to the witches 
cavern. 

VAMPIRE BATS 1 ha r mgr , jr r.p r. jure v. ■ iM gg 1. 
ana finally Uf vfrJ are not cartful I- dragging you. down to vour 
destructECHi. 

CAVE-INS 5 hi. i d . ■ nit thnsi > of the <vH -h h « ■ L.ir^ C innon 
Of Bomb, par ! of the roof will cave in on you - tbe greater iht? 

.ineKi lu ^v:jid tvj. r. * t*' 

THE NEARER yfvj gei p u ihe \\ r::h*s Cavern r ■ v ■> -t r.-. r De*en .« 
shfl v v 1 1 ’ throw at vou at once. Should you survive aw of them Ihignjy 
unlikely ) tnen you must contend with the W r-: h h&rssl ! 1 Avoid fc-eir.g 
urrvtd to by hisr vpsi 5. wn- e al tempt ifvg tu ifesttoy her wicked 
Heart 1 . 

* I or 2 Playeri 

- Written entirely in Machine Code * Mystery Score posit i cm* to bomb 
* Hall of Fame * 5 Skill Levels 

DESTINED TO BECOME A CLASSIC? 

AND ONLY £5.95 



Sf 



THE SOFTWARE FARM C- 

CRAIGO FARM. BOTANY BAY. TlNTERN, GWENT -'#■ 



JOIN 

THE 

USERS' 

CLUB 

Make the most of your Spectrum or ZX81 by 
joining the country's strongest and most 
enthusiastic users' club-the National ZX Users' 
Club. 



When you join us, we'll send you our 'new members welcome 
pack' with 20 programs CIO for the ZX8 \ , IB for the Spectrum), 
plus the first Issue of our value-packed club magazine 
INTERFACE- 

Inslde INTERFACE as well as at least site programs for your 
ZXBl or Spectrum, you'll find letters from members es they 
share tips end ideas, and sound off on a variety Of subjects 
(Such as you-know-who's appalling delivery times record), a 
list of local ZX clubs, and special offers from software houses 
and book publishers- special offers just for members. 

If you're having problems with your computer, we have 
experts on lap to try and help you. If you want to start a local 
users' dub, we’ll give you publicity, and let you buy books at a 
special discount for your dub members. 

If you're not a club member, you're missing out on making the 
most of your micro (and try saying that ten limes quickly!) 
Come on in and join us, the water's fine. It's £9.50 for a year's 
INTERFACE, and we'll send you a sample issue for £1.00 

Run by Tim Hartnell, the National ZX Users’ Club is a resource 
just waiting to be tapped Come on and start tapping 



National ZX Users' Club, 

Dept. ZC 

44-46 Earls Court Road, 

London, Wfi 6EJ 

OX, Tim, you've convinced me; 

I ) Send me my 'new members’ welcome pack' plus my first 
issue of INTERFACE and keep those INTERFACES coming 
for the next year I enclose £9. 50 (UK). £12,50 (Europe) 

( ) Just send me a sample of INTERFACE . I enclose £1.00 

I have | ) a ZX81 ( ) a Spectrum 

N a hi a — I,, 
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Number crunching 

on the 

Spectrum and ZX81 



Dr Frank O’Hara has a look at what is really going on 
inside the zx computers while they are carrying out 
arithmetic operations. He says he has discovered 
some programming weaknesses in the ROM, and 
even 'the occasional outright blunder’. 



A good deal has been written 
about the problems of doing 
arithmetic on the ZXB 1 . There 
is the general point that 
computers do not hold all 
decimal numbers exactly, and 
the further limitation of the 
ZX81 ROM to 8 kilobytes, not 
all devoted to arithmetic. 
There are also some 
programming weaknesses, 
and even the occasional 
outright blunder. 

It occurred to me that it 
might be useful to have a 
BASIC program to show 
exactly what decimal number 
the ZX81 or Spectrum is 
holding, even when it is not the 
number you thought it was 
holding* This is possible 
because a 5 byte floating point 
number can be expressed 
exactly in decimal, even 
though it may take a lot of 
digits to do this. The result of 
my efforts <s Program 3, 
Because it is tong and 
complex, it seems best to 
introduce the subject by 
means of two shorter pro- 
grams which already clarify a 
lot of the arithmetic. 

Program 1 has two versions. 
Line 20 is the general version 
and line 30 is a special 
application Line 20 shows 
you exactly how any given 
number of expression is being 
held on the ZX8 1 or Spectrum, 
as a 5 byte floating point 
number FortheZXSl 2362 7 



must be replaced by 16400 
and 23628 by 16401; there 
must of course be only one 
statement per line and the 
INPUT quotes must be 
replaced by PRINT quotes and 
then INPUT X$. Note that the 
assignment of a value to v has 
been left inside the i loop so 
that the program will work on 
the IK ZX8 1 , 



Results 



Run the general version in line 
20 and it will give you quite a 
lot of interesting results. For 
example, the expression % 
gives 1 28 0 0 O 0. It is easy to 
see from the manual that this 
is correct But .5 gives 127 
127 255 255 255. one bit 
short. This will need inves- 
tigation Continuing for the 
present with program 1 , ,1 or 
1 10 gives 125 76 204 204 
204 Those 204 s seem to cry 
out tor rounding up, don't 
they? Sure enough, there is a 
blunder here in the ROM, still 
present in the Spectrum. 
Another example of this 
gremlin is the expression 1/3. 
This gives 127 42 1 70 1 70 
1 70 and! you get no prize for 
guessing that the last 1 70 
should have been rounded up 
to 171. How about trying 
some integers, I hear you ask. 
Well, 10 gives 0 0 10 0 0 on 



the Spectrum but 1 32 32 0 0 
0 on the ZX81. That is 
because the Spectrum has a 
special way of holding integers 
which are smaller than 65536, 
leading to greater speed of 
operation and so restoring 
some of the advantages of the 
ZX80. These small integers 
will not give us any trouble 
anyway, so we will move on to 
larger ones. 

Entering 1e& gives 145 67 
80 0 0 and lei 3 gives 172 
17 132 231 42. Those bytes 
may not mean a lot to you 
now. but one object of 
program 3 will be to show that 
they are exactly correct. Let 
me stale it plainly; all the 
powers of 10 from lei to 
lei 3 are held exactly on the 
ZX01 and Spectrum. The first 
imprecision arises with lei 4. 
as well shall see below. This is 
very useful for multiple 
precision SASIC, and it is a lot 
more than the manual 
promised Lei us not miss the 
virtues of these machines in 
our eagerness to catch Uncle 
Clive napping 1 But beware of 
expressions like 1 On ( 1 0 * * n 
on the ZX81 1 Even 101 is not 
precise. Try it and see It gives 
132 32 0 O 1 which you will 
see is one bit over what 1 0 
gave on the ZX81. For 
precision, 1&7, say, is always 
preferable to 10 7, You may 
need to use 1 On in a program 
because ihe expression len is 



not allowed: but it will be no 
use to you if you need an exact 
integer result. Rounding it 
might work, but should be 
checked first. 

Finally, try a few expres- 
sions like 2n. f give you two 
inexact ones here. 213 gives 
142 0 0 0 6. Thai last 6 :s the 
error. On a ZX81 you can 
check direct that 8192 gives 
142 0 0 0 0 This is easy 
enough to cheek from the 
manual anyway. On the 
Spectrum, 8192 is of course a 
short integer. So here is a 
longer one That can be checked 
on the Spectrum too. Enter 
226 and you will get 155 0 0 
0 1 I The 1 1 is the error term 
To find 2 to the 26th, vou can 
exit from program 1 {press EDIT 
and then STOP! and enter the 
commend PRINT 226 lor 
PRINT 8 192 '81921. This 
gives 67108884 Run 
program 1 again end enter 
67108864 digit by digit. Sure 
enough, it gives 1550000, 
confirming that the 1 1 in the 
last byte was wrong. 

The integral powers of 2 are 
so important that you may like 
to investigate them fully. The 
second version of program 1, 
m Ime 30. enables you to do 
that. The program can be 
derived from Ime 20 by editing 
the first part of it. When run. it 
shows clearly the 1 9 cases 
between 0 and 1 26 in which 
the expression 2n does not 



\ 
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give an exact result. Similar 
inaccuracies occur at the 
corresponding negative 
powers, as you can easily 
check. II you are interested in 
doing exact numerical work, it 
can be useful to know what 
these 19 cases are, and how 
you can get them exactly and 
easily. For example, Euler's 
famous prime number, 
231 1 , can be got exactly by 
either 2*230 1 or 232/2 1 . 

Decimal Fractions 

Before moving on to program 3 
it will be useful to look at a 
small program which enables 
those decimal fractions like -5 
and , 1 to be correctly 
produced on the 2X81 and 
Spectrum. Program 2 is 
restricted to numbers which 
start with a decimal point and 
contain no e-format. It 
converts such numbers to 
floating point form more 
accurately than the existing 
ROM routine, and it rounds 
them up as needed too. 
Entering . S now gives 12800 
0 0 as it should; .25 gives 1 2 7 
0000, .125 gives 126 00 0 
0, and SO On. In addition .1 
gives 125 76 204 204 205, 
correctly rounded up. Entering 
3333333333333333 
(sixteen 3 s) gives 127 42 
170 170 171, correctly 

rounded up. It is worth 
mentioning here that the 
reason why 1 and ,5 are 
incorrect on the ZX81 and the 
Spectrum is that the division 
routine jumps to the wrong 
place in trying to get bit 34, 
and that this could be 
corrected by changing one 
byte in each ROM. 

Positive Numbers 

And so we come to program 3. 
This is a multiple precision 
BASIC program which con- 
verts a 6-byte floating point 
number exactly to decimal 
form. It deals only with 
positive numbers. Negative 
numbers do not show any 
special features here. It does 
not deal with "short integers" 
(less than 65536) as they 
occur on the Spectrum. They 
too present no problems, it 
could be typed into a ZXB1 
mainly by using a new line for 
each statement. I aim here to 
show you how it works. Then 
you can use It for any numbers 
that interest you. 

Division 

The heart of the program is in 
line 50, which stores the 
constants needed to divide by 



the first 4 powers of 256, in 
multiple precision form. The 
division is done by 
multiplication, and the result is 
exact. This can give up to 39 
digits before the decimal and 
up to 159 digits after it. No 
attempt is made to truncate 
here. You can round off as you 
Wish; as the program stands, it 
tells you the whole story. 

Decimal Numbers 

Three types of result are 
possible: a decimal greater 
than % A and less than 1, a 
larger number and a smaller 
fraction Enter a number or an 
expression between Vi and 1, 
and the program returns in 
about 7 seconds the exact 
decimal equivalent of the 5 
bytes which the machine holds 
for that number For example, 
.75 gives the exact result 
0.75 followed by 34 zeros. 
There have to be 32 decimal 
places to give exact results; 
we are working in sixes, so 
there are 36, the last 4 always 
zero. The program also gives 
the ectual 5 bytes held by the 
machine, here 1 29 1 92 O 0 0. 
Note that l have left the 
second byte as a true 
numerical byte since all 
numbers here are positive, but 
if you want to alter the 
program to subtract 128 from 
it feel free to do so, Try also .6 
at this Stage. This gives an 
inexact result, You will see 
that it starts with .799 , , ,, 
that the inaccurary begins at 
the tenth decimal place, and 
that 30 decimal places are 
significant (not 32. because 
the last byte is divisible by 4). 
Finally, in this range try .91 to 
see a result which has 32 
significant figures after the 
decimal. 

The second type of result is 
the larger number. This takes 
up about 30 seconds for about 

1 e38 (or about 2 to the 1261 
Line 1400 has been coded to 
speed the original draft up by a 
factor of about 3, but those 
digits take time to produce 
(and the exponent takes time 
to insert). Here you can test 
those powers of 10 from 1e5 
to 1 e 1 3 and see that they are 
all exact. 1 1e13 takes 16 
seconds). It is interesting to 
see that the error in lei 4 is 
16334 Since the exponent is 

2 to the 47, the 32nd bit can 
only be correct to the nearest 
2 to the 15 i.e. 372768, and 
this leads to an error of plus 
16384. Of course this is just 
as it should be, and shows the 
system really working. It is 
also of interest al this point to 
look at the largest power of 1 0 



that fits into the machine, 
1e38, though the result may 
not tell vou a lot. 

The third type of result is the 
longest, with up to 1 59 figures 
after the decimal, with 3 final 
zeros always shown. These 
numbers take from about 25 
to 52 seconds; producing 
those digits takes time 1 ,5 
belongs to this group: n starts 
with .499 ... is wrong from 

about the tenth place, and has 
33 figures after the decimal 
(only one division by 2 was 
needed for the exponent), At 
the other extreme, le 38 
takes 52 seconds, shows a 
similar scale of inaccuracy, 
and gives 1 57 figures after the 
decimal (not 1 59 because the 
last byte is divisible by 41 

Finally 

Program 3 also provides for 
the input of 5-byte floating 
point numbers in line 25. To 
use this, add the two lines 
15 GO TO 25 
62 GO TO 70 

and change line 180 to GO TO 
1 5 (to restore the program, 
delete lines 1 5 and 62 and 
change line 1 80 back to GO 
TO 20h Note that I am still 
using the true numerical 
second byte, and if you want 
to alter that vou will need to 
add LET m(1 ) -m(1)+ 128 at 
the end of line 25 and LET 
m(1) mm T 28 at the 
beginning of line 70. 

Perhaps the mam numbers 
of interest for this second 
method of input are the largest 
and smallest: i.e. 2 55 255 
255 2 55 255 gives the full 39 
digits of the integer 2127 
295, the largest integer which 
the 2X81 and Spectrum can 
hold. You might not guess 
from the manuals that this 
number is held exactly on the 
machine! At the other 
extreme, the smallest number 
is of course 2 >28, entered 

by 1 128000; but perhaps a 
more interesting number is 
2 127 — 2- 1 59, entered by 

1 255 255 2 55 2 55* also 
taking 52 seconds, and show- 
ing the maximum of 1 59 
significant figures after the 

= rograib 1 



decimal. You may also like to 
use this method of input to 
enter some of the numbers of 
special interest revealed by 
programs 1 and 2 above 

Machine Code 

Program 4 is a machine code 
version of Program 3. The 
arithmetic has been done in 
binary coded decimal, and 
most of the printing has been 
done m machine code too 
Hence the longest number 
now appears in less than a 
second This should greatly 
extend the usefulness of the 
program. There is string input 
too. (hne 30) so ihe program 
can deal With any expression, 
function or variable, not |ust a 
number. There is provision for 
negative numbers, and for 
short integers as held on the 
Spectrum. (To see the full five 
byte floating after thir decimal 
point, add line 3 POKE 307 22. 
27 before running. This gives 
54 places after the decimal for 
small fractions. To restore the 
full 159, delete line 3 and run 
again. For the alternative 5 
byte input, add line 2 5 GO TO 
40, To return to normal input 
delete line 25. Note that the 
program does not check 
whether your five bytes form a 
legitimate number. Alter a 
break, re-enter at line 30. 

To see a Spectrum bug, 
enter "INT 65536"; you may 
he surprised at the answer) In 
one respect this program does 
better than the unaided 
Spectrum Expressions like 
65535 1 " (or " 65000 
536" etc,) give the correct 
answer here On the unaided 
Spectrum they give 1e-38* 

Summing-up 

l hope this article goes a long 
way to dispelling any mystery 
about how numbers are held 
on the 2X81 and Spectrum. 
Although Program 3 is long 
a no complex, I believe that it is 
a mine of information (I trust 
that phrase is not copyright!) 
and can be used far beyond The 
cases that l have looked at or 
indicated here. 



10 REM "5 hyUS' 1 
2© let x=c input "Enter a mi» 
bCi* of expression let x 

xt PRINT xs; " - "it FOR i -1 T 

3 6 LET V -PEEK 23627 +256 »PEEK 2 
3623, PRINT PEEK (V'+i)," **; NEX 

T i : PRINT : GO TO 20 

30 LET X=1 FOR TO 126; LE 

T x =21 j PRINT j; " = ", : FO 

.= -si TO 5: LET V =PFEK 23627 + 256 

f PEEK 23623 PRINT PEEK fv+i) ; " 

" ; NEXT i : PRINT - NEXT j 
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3 fD?r3j» £ 

3000 REM "etc J £i 5 L * ' 

3010 LET «s =0 - LET V =PEEK 23527+2 
36+FEIEK 23625 

3020 INPUT "Enter a nunber that 
starts with a decintai point and 
contains no E* format " , a$ 

3030 LET b=UPL a£(£ TO J; LET d - 
i Fnp TO LLM #4-: LET d=liS 

*d : NEXT t: LET a = 6 /d 

304-0 IF L-S +d > -d +21 (PEEK (V41J-1 
^1) THEH POKE V +S , PEEK iv +5) +1 
3050 PRINT " = ** ; FOR : - 1 TO 

5 PRINT PEEK iV + t } , ” ■ NEXT 

i PRINT GO TO 20 



Program? 3 



10 REM “nuiibtf “ 

20 INPUT "Enitr a positive nu 
■I be r ";.X: LET v =PEEK S3E.27t25B*P 

LEK £3023- LET t -PEEK t*V+lJ. Dill 
&i(4i FOR i =1 TO 4-: LET It* f i i =PE 

EK iv+i +1) : NEXT i LET K> ( 1 > =M 1 1 

) +12B: GO TO 30 

25 DIM i) (4.1 . IMFL'T £ ; * r 
" ' ■ ; ni r 2 > : ■ ■ ":ift(3>;" 

30 DIM r ( 34J 

40 DIM C (4., 6!i 

50 LET C (2, i: -30O6 LET C (1,2) 
-250000 LET C 12,1) *15, LET C*2, 
2 ) =25S769 LEI C l 2 . 3A *62500 . LET 
C 13,2> =59604; LET C f3,3> =644775 

LET C 13 . 4) =390625 LET t(4,£>= 
232 LET C (4^ 3i =530643. LET Cf4, 

4J =653869 LET c (4,5> =628906 LE 
T C (4 * 6) =250000 

50 FOR it = 1 TO 4, LET b=»l*K‘ D 
IM 3 (6) FOR J=1 TO G LET a f Ji = 
- (t.. jJ : NEXT J CO SUE 1080. NEX 

T fc 



65 PRINT ”, 

70 PRINT e, ** inu ; •• a» (2A ; 

M ; » 1 3 J ; ",i (4.) ; “ = " ; 

60 LET f *=***■; IF *<=128 THEN L 

ET f* = ‘er* 

90 IF e <126 THEN GO TO 160 

200 IF £ =128 THEN GO TO 150 

110 LET e=C--126: LET £=1100. GO 

SUB 1400 

_ 1 20 FOR j =1 TO 7; IF r I i A < >0 TH 
-N LET /‘J=J-$>STP| rfiX: GO TO 24 



130 NEXT i 

140 FDR j = i + 1 TO 7 C-O SUE 1300 
NEXT J 

150 LET fj = i‘|+ ,, 1 " FOR J = 6 TO 1 
3 GO SUE 130S NEXT j; GO TO 17 



2 60 
LET 
3 TO 
17G 



LET r$=r*+ 
£ =1200 GO 
34 GO SUE 
PRINT f$ 



■ LET £‘ =120 -e 
SUE 1400; FOR 
13O0 NEXT j 



IB© 


GO TO £0 








1000 


FOR i =8 T 


D 1 




LET 


■ +a ( 


i -7) *b: NEXT 


i 




101© 


FOR i =13 


TO 


Ci 


STEP 


JS 200D NEXT 


3 






1020 


RETURN 








1 100 


FOR i=1 TO 1 


3 


LET 


ii 3 


NEXT i 








1110 


FDR i =13 


TO 


p 


5TE C 


J(S 2 1 


000 NEXT 


i 




1120 


RETLJRN 









r i i ,» = r r i 

- 1 : GO S 

r i i A = d + f 

-1 GO S 



2200 LET h =0 FOR i =5 TO 34 LET 
h=h-d*INT (K/dl : LET Mi J shJiee 

+ r ( i i LET h=r liM LET r li) =Jh)T 
(h.'d,i NEXT i . RETURN 
13O0 FOP K=1 TO 5 IF r (J) <10Tf- 



- S THEN LET f * = f S + ‘ 3 • 
i3 RETMl5 T kt LFT r * f STR* rfj.' 

1400 LET f = I NT (£ 8) L ET Q=£-S + 

LET d =£56 FDR ,isi TO f : GO £ 

JB £ NEXT J LET j =2 FOR J=1 T 
3 9 • GO SUE S NEXT j RETURN 
= 00© LET r f j 1 > =/ ( i -i> tINT tr ii 1 
ie&' lei r ii ) sf ii J “IC&4IHT (rt 
- < ✓trfB.'i RETUWi; 



2 r g d r a n> 4 



1 LET X -0 

2 POKE 3072© , 14 : POKE 30721 . 1 

£0 POKE 30722,00: LET a =30750 

4 RESTORE ’ FOR i =0 TO 63: RE 

n POKE a + i ,Tt NEXT i 
6 DRTfl 0,57.6.37.0.0.0.0,0,0, 

3.0. 0 .0 .0 .0.0. 0.21.. 37, 135. 137,6, 

37.0. 0.0.0.0.0.0.0.0^0,0,5,150,4. 
,100.71 . 117 .57,6 , 37,0,0,0 .0,0.©, 

2.0. 2. 50. 132 .6.57.202 .56.. 205, 96, 
137,6, 37 

& LET a =30976 

10 FOR i =0 TO 260' REPP A; POK 
E a +i , D : NEXT i _ , 

12 DPTP 6,6,79,203,25,197,40,1 
7.6. 1& . 17 . 145, 120,33, 109 , 120, 16 . 

26 . 142 . 39, 16, £7, 43, 16,246 , 6, 16, 
33.109.120.167. 126 .143 .39,119,43 
,16. £49 . 193 . 16 .216 .201 ,6.100.33, 

110.120.54.0. 35. 16.251 .33.0.220, 
= 4 . 14 ,6,4, 42, 75, 92 

13 DfiTfi 35 . 197, 35, 22^, 126,203 , 
DP. 4P. 2. 198. 128, 42,0,120,17,16,0 
,25,34.0. 120 , 17, 94, 120, 1 , 16,0,23 
7-176. 205 . O . 121 . 225 ,. 193,16,221,4 
2.75. 92 . 35 . 126,254 . 129, 245 , 56 , 20 

. 214 . 128, 71, 197,8, 36, 33, 145, 12© . 
167^ . 126 . 143 

14 DRTR 39.119,43.16.249.193,1 

5 . 239.6. 36 . 33. 145 . 120. 126.230.24 
3, 2P3, 63, 67, 203, 63,203 .63,138,86 
, 1 19, 1££ . £30 . 15,134 . 219.43, 16,23 
5,241,214. 128 . 46 . 24 .P37 . 66 . 71 . 33 
, 130 , 120 . 167 . 197,6, 80, 126, 48,2,1 
98,200. 203 .63,219,35, 16,245, 193, 
16 . 235 

16 DRTR 42 , 75 , 92, 35, 126,254, 12 
3 . £45 .56.31.6.20.33.110. 120 . l£6, 
167,35.32.2- 16,349,229, 197,205,4 
3.45/205 227,45, 1 93 , 225 , 5 , 40 , 12 , 

205, 4 , 122, 35, 16,250,24 ,3,62,48,2 
IS. 62. 46. £15. £4 1, £54 - 126,33, 13© , 

120. 56.9.6. 16. 205. 4. 122. 35 .26.25 
3 . 201 . 58,2, ISO . 72,205, 4 , 122, 35, 1 
5 250 , 201 . 229 . 197 . 126 , 254 , 1© . 4S , 
5.245,62 .48,215 ,£41 . £05 .40.45,20 
5 .227,45, 193,225,201 

20 LET y=0 LET v =PEEK 23S27 t£ 
56+PEEK 23626 

30 input 'Enter a nuibtf or e 

npress ion ”.x^ LET x s'JftL X%; GO 
TO 50 

4 0 DIM a (5J : INPUT a tlJ ; ” ■*; a r 

£i;" " : a (3? ; '* , *;ai4); M a (53 .* F 

□ K l =1 TO 5 POKE v+i . a ti .l ; NEXT 
i : PRINT # ' : GO TO 6P 

SO PRINT # ' X S, " 

6© FOR i=l TO 5; PRINT PEEK (V 
+il.' " : : NEXT i PRINT " = ", 

7b IF PEEK I V +13 < >0 THEN GO TO 
2 00 

80 LET r =PEEK. ( V +33 +£56*PEEK ( 

V +4 ) IF PEEK IV +£>=255 THEN LET 
r = r - 65536 

9© PRINT f l GO TO 25 
200 IF PEEK fv+2J >=128 THEN PRI 
IT POKE v+2,PEEK tv+2>~19B 

110 RANDOMIZE USR 31026; GO TO 
25 
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YOUR COMPUTER BUYER’S GUIDE 



should be the first choice of 
magazine for anyone contemplating 
the purchase of a microcomputer, 
whether as a first time user or as an 
existing owner wishing to upgrade. 

In this special publication, we take 
a look at the art of choosing a 
micro or printer, as well as letting 
our reviewers loose on the top 
machines in the market. You'll find 
reviews of the latest microcomputer 
systems such as the ACT Sirius 1, 
Apple III, BBC Micro, Commodore 
64 and ZX Spectrum, and we'll also 
be taking a look at some of the old 
favourites such as the Apple II, 



On Sale At Your Local Newsagent 
From December 3rd 
Priced €1.75 



VIC-20 and TI-99 4A, to see how 
they fare in the modern 
marketplace. In addition, you'll 
find up-to the-minute reviews of 
various printers. 

If you're at all confused by the 
wide range of microcomputer 
systems available, you'll need 
Micro Choice — the magazine 
that helps you make the right 
choice! 



MICRO CHOICE 

ORDER FORM 



M+iirf mr cop , .r * 

\f. r Ch 



Cui mil and SEND TO; 

513 LONDON ROAD, 
THORNTON HEATH, 
SURREY. 

CR4 GAR. 



J am vnctamirtQ *fiy (drlrtr am 
t Pamiat intrmalianat 

Order far 

(made fa ASP i idj 

Oft 

a* ntcrmmafy) 



■ ■ ■ *■* > ■' 




Pled sc use BLOCK CAPITALS and include posi codes 
NAME (Mr Mrs Miss) 

ADDRESS 

POSTCODE 



Signalure 



Date 





SPECTRUM CAME 



Getting stuck into 

the maze 



From deepest Gloucestershire (Cheltenham, in fact), 
Tudor Costigan conjures up a maze, and puts you 

in control of maze-man. 




The program is easy TO 
understand once you press 
RUN. You press 'a’ to move 
up, 'z* to move down (the 
funny blob in line 320 of the 
instructions is a zh m to 
move right and 'n' to move 
left. The reason for choosing 
three keys will become clear 
when you try the program out. 

You get 100 points for an 
’o' and 200 points for an 
explanation mark, with a 
miserable 10 for an asterisk. 



variables 

00 10 0070: Initialisation of 
variables and the like. POKE 
23692.25 5 cures the 
Spectrum of its habit of asking 
'scroll?' every time you biink, 
The subroutine at line 4300 
draws the design shown at the 
beginning of the program. 

0090 0185. These print the 
title and ask for the 'skill level’, 
with suitable error messages. 
'ww 1 is used as a delay loop 
later in the program. 



01 90-02 1 0: These define the 
user graphics, using DATA 
statements from lines 3700 
onwards In the listing, the 
graphics are shown as the 
letter they are, rather than the 
little things you'll have flashing 
around your screen when it 
gets underway. 

0230-0440: This section of 
the program provides 
instructions if they are needed 

0510 1630, These set up the 
position of the ghost’ in T and 
V, and then printout the 
board. Originally, when 1 udor 
first wrote this, each 
'character position' of the 
board had a different DATA 
element, hut he found this too 
slow. Tudor says that the 
design of the board has been 
'extensively tested' at his 
school, and there have been no 
complaints I You can make the 
elements of the lines different 
colours, putmg the colours 
directly into the DATA 
statements, as described in 
your manual. The CHR$ 17; 



CHR$ 8 in line 1420 allows 
the old attributes of the paper 
to show through (see your 
manual, pages 1 1 1 and 1 14i 
Lines 1550 to 1610 print the 
title and scores in varying 
degrees ot noticeabihiy. Line 
1620 prints the amount of 
man left in the middle of the 
board. Line 1630 sets the 
paper colour to green, the 
background colour of the 
insides of the maze 

variables used: 

n — high score 
n$ — high score 
j — code of object 
'underneath' ghost 



kk number of lives left 
i to count objects eaten this 
frame' 
b score 

d$ — stores previous key 
pressed 

v loop variable 
c$ general input variable 
q .2 — loop variables 
d - loop variable 
a$ stores data for board 
printer 

s — loop variable 

x.y position of maze man 

к. l — position of ghost 

ss. sd — contents of proposed 
position 

q % score and colour control 

аа, bb,cc,dd - length of notes 
qa,qb — added to k and 1 
produce old position 



1 REM MPZE MAN 

2 REM BY T . M . CQ5T1MW 

3.0 LET n=i73?S: L~: n$ = STRS rt : 

POKE 2369^.255 

20 LET J=33; j-J;T K Ji =2 ; LETT i -0 
Ltl t>=0. Ltl d$=-"' 

30 BORDER B: PAPER 7: INK 2: C 

i_S 

©0 GO EL'? 4. - FOd v -3 TO S 

“R T h JT HPYT ■: 

70 INK 0 






ZX COMPUTING DEC 1 982 JAN 1963 



103 











SPECTRUM CAME 



90 PRINT FLASH 1; INK I;*' HP 

ZE MAN - By T iM.COSt i 53H 
100 PRINT PRINT 
110 PRINT "5Jl j i l Leve l? 1 ’ 

130 print " Hard/Hcdi um ,Easy > 

H.H.E) ■■ 

130 PAUSE 0 

140 LET CS-lNKEVi 

145 IF IMKEV$ < > M *' THEN GO TO li 



it 

tt 



’ “.O r,*fiTA "B t!i iS *■ * j i -i i i i* ; i; * 



T 


WW =0 






170 IF 


C 


T 


ww =25 






1S0 IF 


c $ = "e 


r 


Uw =50 






185 PRINT AT 



150 IF C * l I- ’* ft “ AND CSC*''H“ AND 
CSO“ft" AND CSC- "N “ PNC- C S ■: > “€ " 

^Mr> r * .* % “F" tht‘h sp t; 4 T ti irt- •’ 

H . N 7 O f * t”on t y ri£5is; ■■ iffD fc* 1 

30 

160 IF C5t“h • GR Cff.= .7 ? fffiM LE 



OR t$=“E“ THEN LE 



190 RESTORE 3700 

200 FOR q~l TO 6 READ X% 

205 FOR z - 0 TO 7. READ x. POKE 
: JSR XS+Z .X; NEXT Z 
210 NEXT q 

££0 IF r c : >*J THEN GO TO 450 
£00 PRINT . PRINT “Dc you ifi£h 
instructions iY^H> 

240 IF INKEY * = *■” THEN GO TO £40 
250 LET c $ — INKEY $ 

260 IF C S n ” DR C*=“N*’ THEM GO 
TO 450 

270 IF C*<> ■ y" AND CIO ’Y" THEN 
GO TO £40 
290 CL6 

300 PRINT : PRINT BRIGHT 1; " 

INSTRUCTIONS “ 

310 PRINT : .PRINT “To wove up", 



press ' 3 ' " 



320 

t — J 


PRINT 

tfe 


“TO 




down " , 


“press 


330 


PRINT 


“TO 


m 0 v e 


right" 


, “pres 


a in 


* *1 






34 0 


PRINT 


“TO 


move 


left". 


“press 



* - ID po i n 



' n 

360 PRINT ; PRINT 

IS “ 

370 PRINT " o = 1D0 points" 

3S0 PRINT “ » = 200 points" 

430 PRINT PRINT FLASH 1, 

»PE=S TINY .-LE, TC 20NT ZtiUE 

435 IF INKEY $ < >“ “ THEN GO TO 43 

5 

440 IF INKEY**"* 1 THEN GO TO 440 
510 CL5 : LET 1*6 LET K =19 

530 RESTORE 



650 
a ** 


DATA 


660 

tt “ 


r-QTQ 


6"?0 

a n 


DATA 


6S0 

n- 


DATA 


690 

tt" 


DATA 


700 

a " 


DRTA 


710 

tt’* 


DATA 


720 

tt" 


DATA 


730 

i * 


DATA 


740 


DATA 


750 

tt" 


DATA 


760 

tt" 


DATA 


770 


DAT O 



■ -w* -• ^ 4 p -- — % — -«L-- — ■ -*■ -™ t 

TT TT - ** ^ 7 T *+ 44 +4 — Mr t+ T M 4 + Hfc- - T , .+ if 



tt i a jrtx^uu 



*tt***n 



tt * * 4 






i± Tr v «■ * t v li „ „ ll ™ ii il 



= .T, r..“ “ l 14 14 » , rNtiH, iJ „,tn . ■ k 4-r 44 

p I i »fc H r ■ ”■ ! * ■■ ■— — “ ■ -■* wr — sr _ n— -s b i a ■ ms H t> ■ m.m- m - ^ 

Hr * 

— i r. .-.- t.-. -■ ;i i Si i: -- h « m ** tt h « e-t *i h *+ ■_ 

m r m * ■ r » r « + -E -P -F— ■ * — p ** 

tt“ 

620 DATA + + * 

S " 

030 DAI A ••nlfWttnSBtflfBtfBSflflFRJ’SRR 

n ■■ 

1-nag c jopl 7_ OLL- . yupr l; ,7 _r; v K 

14 00 FOR d=l TO 19 

1410 READ €$ FOR S^l TO IF 

OR el is.' = THEN PRRE 

R 7 , INK 4 

1412 IF d=12 AND ! I Th?n ;, h^E1- 

4 

14 15 PRINT AT d,Af 5,: ( | f M - P9PE 

^ *1 TmK 1 

1423 NE XT * s : PRINT _ H R S 17, LHP p 

e 

1460 NEXT d 

1490 PAPER 7 INK 2 

1560 PRINT PT 1,0, FLhoH J. ’Mai 

man"; IMUERSE 1;RT 2,3, By r 

OERSE 0; RT 3 , JL; "T . M. C . " 

1600 PRINT AT 5,0. I-TJER3E 1 H T 

SCORE ”, AT 6.1, INVERSE O f >PR£P 
7, n f 

1610 PRINT AT 6.1; JNUE.RSE 1. “SC 

ORE"; AT 9,1 STR* t- 

1620 PRINT AT a,19,5TRJ U T' 

1630 PAPER 4 

1660 FOR S =0 TO 20O NET : 

1710 LET u=10 LET ,20 PRINT 

T y,X.;'#" 

1750 F OR 0=0 TO Wit' ME ‘,T u 

1755 BEEP .02,4 

1760 LET X*~INKEV* 

1765 IF x^ = ““ THEN LET .;* = INKE>* 

1770 IF X5<.r THEN LET d $ - * “ 

1771 PRINT AT y . •; . " * 

L7S0 IF X|s"h ’ 1 OR *.t- H OP d * = 

n “ OR df = "M ’ Tf-fEh/ GO TO 1S0O 

1762 IF X * * 'Ti 1 OR " OP = 

:i DR dlsTF THEN GL to 162® 

1764 IF x ♦ * ” a " OR x f - r A ' OR d * ■- 

3" OR THEN GO TO 134 0 

1766 IF >t* = “Z- OR >: i = "Z" OR d*-‘ 

Z" OR Ji = ,1 Z" THEN GO TO 1360 

1706 GO TO £160 

1000 Ll 7 X - ; - a. 

1610 LET = S *CC'DE i SCREEN $ < y ,X* 

IF &S<>32 THEfJ GO TO 1900 

IS 12 PRINT AT y x, “C" 

1615 GO TO 2100 

1620 LET X-X-l 

1830 LET SS=C0DE fSL REEM4 1 V x > 1 

IF i ' 32 THE*-* _-G 1 G 1950 

1632 PAINT AT 7.:.: 3 

1835 GO r O 2100 

184 0 t_ET ya'j-J 

1350 lLT ii CODE V- GRLE?: 5 C X > 

If 1 SS < >32 J MEM DU I L 1 2000 

1652 PRINT AT y , X , ‘ V 1 

1855 GO TO 2100 

1860 LET y :y I 1 

3 870 LET ss=CQDE (SCREEN* iy ,x) ? 

IF SS<>32 THEN GO TO 2050 

1&72 PRINT AT 

1675 GO TO 2100 

1900 IF SS =42 THEN LLT 1=1 +1 ; Lf 

T b=b+lD GO TO 1612 

1905 IF SS =79 THEN LET bsb + 100 

E-EEP ,5-5 BEEP ,5.7. GO TO 2012 

1910 If = i =03 THEN LET l u r-2 G G 

ri rc 2 ^ [?EE D i i 7 * St? TC* i ^ 

1915 IF”s£ =35 THEN LET X =X - 1 j GO 

TO 1612 

1920 GO TO 1812 
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SPECTRUM GAME 



T b=b+10 GO TO 103 



BEEP 1 , 5 &EEP 1 , 7 

1965 IF SS=35 THEN 
TO 1632 

1970 GO TO 1332 
^O00 IF 2 THEN 

T b=bUC GO TO 185 



BEEP 



, 5 : BEEP . 5 , 



GEtK 1 . 



SEEP 1 . 5 
2015 iF = = = 3 t rt 
TO 1352 

2020 GO TO 1352 



b =b + 10 



G U TO 137 



lei 

r“ l 


j =i +1 LE 


22S0 

TO 


LET 


b ■= b + 1 00 


2280 


7: 


GO TO 1037 


231B 


LET 

GO 


b =64200 
TO 1 832 


'■320 


LET 


X =X + 1 - GO 


2340 

2350 

TO 


LET 


j -i +1 . LE 


2360 

24 10 


LET 


b=fcfl00 


2420 


jT ■ 


GO TO 1852 


24 4 0 


*_CT 


1 :-L 4200 . 


2450 


GO 


}0 1052 


TO 


L 


! j .*J41. GO 


2480 

2510 

2520 


LET 

""i 


i -i +1 r LE 


2540 

2550 


LET 


b = b 4100 


TO 


f 


GO TO 1&72 


- 5 1 0 


LET 


b - b + 2 0 0 


— L T ~ 


co 


TO 1872 


26id0 


LET 


‘4 =y - 1 GO 


LET 



TO 1872 
2O70 GO TO 157' 

210O TF '*% • THE:- LET d'f = -,$ 

2103 IF y = 9 AND X =31 THEN PRINT 
HT y,x," ’* ■ LET x =9: PRINT RT 9, 

3, "£ " 

2108 IF <j=9 hME * THEN PRINT R 
T y , x ; " " LLi ■■: 30 . PPlN'l h/ 9, 

30; 

o i i ^ r 



- s.'_ :t_* 



-1 ^ ? 4 ? ^ 

■ -H |-» FH, 

* rr r r 



LET q b -0 



J, A f 4 ! 

hen PRINT h; ; lhl; 

EP 7; " * " ; LET i - i + 1 

2120 IF li-80 OP 1=110 OR i=16D* 
RND (y <J13 Hii0 >: <>19? BND i l : 1 

2 RND k Ol9« THEN PRINT PT 1.7,3^ 



2130 LET ql-CHR* 174CHRS 7+STPf 
b tCHR $ !7fCHP$ 4 PR It/T R T 9*1, 
INK O t q$ 

2 135 IF t >Tr THEN PRINT RT -Z- 1 1 X 

&;is 

2 1 4 IT 1=166 THEN PRINT PI 6, it 
, BRIGHT 1 FLP5H 1; PftPER 7, "UF_ 
LL DONE": LE f I-O GO to 2142 

2141 GO TO 2150 

2142 LET as =,125. LET Lb *25, LE 

T C il = * 3 - LET cl (5 — , S 

=143 FOR Z=1 TO 2 

2145 BEEP cc,0 BEEP a a, -4 BEEP 
dd,-4: BEEP dd,0: BEEP cc. -4 B 

EEP aa.,H BEEP dd, -4- BEEP c c , O 
BEEP aa,0 BEEP dd BEEP dd , 

-1 BEEP bb.0 BEEP bb 4 BEEP 1 
.■ O 

2145 NEXT 2 

2ldS SEEP C C . —1 : SEEP aa .0; BEEP 

dd-3; BEEP dd .2: BEEP bb.4 BEE 

P bb,0; BEEP d rf , 2 : BEEP dd .2: BE 

= P CO-1; BEEP a 2.0: BEEP dd .2; 

SEEP dd,2: BEEP bb.4: BEEP bb.O; 

BEEP dd. H; BEEP dd. 2 BEEP C C.O 
BEEP 3 3.. -1; BEEP dd.,-4: BEEP d 

d.2; BEEP dd .3 BEEP dd .2; BEEP 

ad. 4: BEEP CC,6: SEEP 33.-1: SEE 

-= dd, -4: BEEP bb.5: BEEP bb.2: £ 

EEP dd .0; BEEP dd.-l: BEEP dd.D 

3143 G6 TO SIB 
2150 REM MOUING ALIEN 



LET qh“-l 



0 0 



2530 IF 5d=79 THEN GO SL'P * *’ 

LET j =79; GO TO 1750 

2840 IF sd =33 THEN GO SUB 2700 

LET J =32 : GO TO 1750 

2650 IF l =y RND * =X THEN GO SUB 

2700 GO TO 2 “10 

2660 GO TO 1750 

2700 PRINT RT Uqb, k +qa; CHR* J ; 

-‘R INT AT Lk; return 

2710 LET KK=kk-l 

2720 LET i =0 

2730 FOR 3=0 TO 7 

2740 SEEP - 02 , 0 BORDER 3 BEEP 
.02,1: PAPER 7 -a . BEEP .02,4: CL 

5 

2750 NEXT a 

2T760 BORDER 6 BEEP .05.0. PAPER 
7; BEEP .05,1; INK 2. BEEP 2 , 0 
CLS _ _ 

2770 IF KK>G THEN GO TO 510 
2780 PRINT "YOU ended With b, " 

points . " 

2790 IF n < b THEN LET n=b: PRINT 

"Th is is thp r. p m High score" 

280S PRINT ' -Lh 5H i, oHj-Ghi 1) " 

mNOTHEh GhME? 

»i 

2810 LET e $■ = INKEYS 

2820 IF e * < > " 4 " RND e t > "V" 

e *, < J "n " AND e*o"M" THEN GO TO 2 

3 1 & 

2830 LET rc=l; IF e*="y" OR e* = " 
Y “ THEN GO TO 20 
2Q40 STOP 

3700 DATA "a" , 0, 80 , 128, 14, 14- , 226 
.80,0 

3710 DRTR "£‘*,0,60,156,126,126,1 
26 , 60, 0 

3720 DATA " , 0 , 60 , 126, 126 , 126 , 8 

4 84,0 

3730 DRTh " b' , 0 . SO , 226 , 112 . 112 , 1 
26,60.0 

1740 ORTA 

3g &© ,0 

37^0 DATA ‘^",0,60, 126,126,102, 1 
32,38,0 

4300 FOR x =0 TO 255 STEP 5 
4310 PLOT 127,37; DRAW x-127,88 
4320 NEXT x 



m* mm m 4 



, 0, 36, 10a, IBS, 136, 1 



2160 


PRINT RT 


V , x ; 1 








4330 


2 16 1 


BEEP . 02 


.0 








4 34 0 


2165 


IF l-y.*0 


T HEli 


GO 


TO 


24 10 


4350 


2170 


IF » -y <o 


THEN 


GO 


TO 


2510 


4 380 


,£180 


IF fc-X>0 


THEN 


GO 


TO 


2210 


4370 


2190 


IF 1C <0 


THEN 


GO 


TO 


2310 


4380 


2200 


GO TO 2c 


50 








4 390 


22IO 


LET k=K- 


1 








■ ■ 

■i ■: w r ^ 


2220 


LET -'j3rl 


LET 


T1 


= 0 




4410 






rt r— % “t . , -J 

-=■* , v J G ✓ 



2240 LET £ d =CODE 1 SCREENS t L , K J > 4420 RETURN 



i 



105 






ZX COMPUTING DEC 1982 JAN 1983 




computer 



in the last issue of zx 
Computing, editor Tim 
Hartnell explained one 
way of writing board 
games for computer use. 
Here, he takes the topic a 
little further, and gives 
you two board games 



PROGRAMMING 



with full screen displays 
for the 16R ZX81. 



Chess Board 

The numbered chess board 

■ A'n here contains ihe heart 
of computer board games 

You can indicate any square 
on the board by referring to the 
number along the left hand 
side {such as 41 then the 
number along the top (such as 
51. In * hi w3so. the lines 
numbered 4 I along the left 
hnnn and the line 

numbered 5 'along ,ne topi 
meet a' the square numbered 
4 5 If you wish to move a 
piece, you can do so by 
enteiing the number oi the 
square you're moving from, 
ksucn as 45), then the number 
you are moving to, (such as 
54 ‘ s"d ihe computer can 
understand exactly what you 
are doing. 

This was explained in my 



article in the October/ 
November issue of ZX 
Computing I went On to 
explain that the second great 
advantage of using a 
numbered board of this type 
was that when you move - in 
any direction no matter 
where you are on the board, 
the difference in value of the 
from' square and that of the 
to’ square is the same. 

The predictable nature of the 
numerical difference between 
squares makes it fairly easy for 
the computer to work out its 
next moves It you entered the 
Corner Checkers game given 
in the last issue, you'll find it 
relatively easy to adapt it to 
become bath of the board 
games given here, which have 
full screen displays. 

The way to get a big display 
is to use four character cells 



for each square on the board 
(rather than just one, as was 
used in the earlier program], 
and build up the pieces using 
the chunky’ graphic options 
on the ZX8 1 . 

When you run the programs, 
you'll see that PRINT AT is 
used to change |ust the 
squares moved to and from 
(and, when needed, to remove 
a captured piece! 1 , rather than 
have the board reprinted every 
time. This speeds the game up 
considerably. 

Corner Checkers 

Corner checkers follows the 
rules of draughts, except that 
you play by starting in the 
corners of the board, rather 
than at the ends, there are no 
multiple jumps, and no kings. 
Any piece may move m any 
diagonal direction Captures 
are in draughts, by jumping 
over an opponent's piece into 
an empty square, always 



moving on the diagonal. As 
you can see from the sample 
run which follows the listing, 
the pieces look particularly 
effective, and you'll have no 
trouble following the game 
when you get the program 
underway, 

Spanish Checkers 

Once you've entered Corner 
Checkers, and saved it on 
tape, you can alter it to 
become the game Spanish 
Checkers, which is closer to 
‘real’ draughts. In this, you 
move from left to right across 
the board; the computer from 
right to (eft. You play as in 
draughts, except that you can 
move in any diagonal direction 
las though you had a board of 
kings), there are no kings, end 
no multiple jumps. 



10 Pelf CORNER CHECKERS GBB5 NEXT Z 

20 GQ5UB 9OG0 6090 GOTO 6200 

30 GGSU6 80O0 6100 LET Bt ZJ =*E 

35 SLOW 6110 LET FU2+YJ-E 

4.0 GOSUB 7000 6120 LET A(Z+2«Y)sC 

SO GOSUB 6000 6130 LET COMP=COMP+1 

60 IF HUM = 7 THEN PRINT RT 15,0 6140 PRINT AT 2,22; "COMP.; “JC.OH 



; YOU u IN" ; u 

70 IF COMP =7 THEN PRINT RT 19, 

0; " I WIN"’; U 
8 © GOTO 40 

6000 REM ItCQHPUTER MOUE** 

6010 FOR Z =86 TO 11 STEP -1 
602© IF fUZ) --C THEN GOTO 6050 
6030 NEXT 2 

6040 GOTO 6200 

8050 LET Y=-li 

6055 IF Z+Y>e8 OR Z 4 V < 11 OR Z+ 2 * 

Y > ©S OR Z+2*Y <11 THEN GOTO 60 70 
6060 IF 9tZ+Y}-H AND RlZ+2*Y)=E 
THEN GOTO 6100 

6070_LET v < Y = - 1 1 J +9+ (Y--51 +1 

0* tY-9! + (YiilBD) 

6080 IF Y<>0 THEN GOTO 6055 



P 

6150 LET Fat I NT f (Z+Yi s 10) 

6160 LET G=Z+Y-10*E 

6170 PRINT AT 2 *G , P*F," '* ; RT 2* 

G+l , 2*F . " 

6172 LET FsINT t (Z+3*Y f /10I 

6174 LET G=Z+2 *Y-10*F 

6176 PRINT AT 2 *G . 2 *F ; "M” ; RT S* 

G+12*F U 

6130 LET F-INT iZslQ) 

6132 LET G=Z-10*F 

6184 PR IHT r-T a ftG , 2 *F ; " ’* ; AT 2 * 

G + l , 2*F . '* 

6190 RETURN 

6200 REM * tNDN -CAPTURE MOVE** 

6210 FOR 2=1 TO 200 

6220 LET K = INT tRND *78) f-11 
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6230 IF RCKJ=C THEN GOTO 0260 
€<£40 NEXT Z 
6250 GOTO 6SPQ 
6260 LET Y=l~X 1 

6286 IF ft tK +Y J ~E THEN GOTO 5330 
6290 LEI Y = - 9 * IY- 11 J + 9 * (V- - 3 ? +11 
* tY = 9 J + (V = 100 .' 

6 306 IF i ■: :>0 THEN SOTO 02 70 

6310 NEXT Z 
6326 GOTO 65 vl 0 

6330 IF K+ 2 *YiS 5 O Q K +2 *Y <11 THE 
N GOTO e.iO 0 

634.0 IF R(K+ 2 YV) =H THEN GOTO 624 
0 



6350 IF K-£*Y<11 OR K-2*Y>88 THE 
N GOTO 64.0O 

6360 IF sH THEN GOTO 624 . 

7 

6400 LET fttK+Y)“C 

6410 LET RfK) =E 

6420 LET F = I NT t < K +Y \ ' 1 <3 ) 

6430 LET CsK+Y-ietF 

64 40 PRINT AT £*& p £iF f ' , | i l' , RT E* 
G + l , £*F ; 

54 80 LET F a I NT i'K/101 

6460 LET GiK.- 10 tF 

6470 PRINT RT 2iG,£*F;" ” ; RT 2* 

9 + 1 , 2 iF; “ 

6450 RETURN 

650© FOR G=1 TO 20© 

6510 LET K = INT rPNO+ 7 ©t+ll 
& 52 © IF ft £K> — C THEN GOTO 6600 

6530 NEXT G 
6 H 4 S PR If i 
GAME ” 

6550 STOP 
660 O IF H 

€-610 IF R 

6620 IF A 

663 © IF A 

6640 GOTO 

7000 REM 



7 RT < 3 , 0 ;** I CONCEDE THE 



CK- 11 ) sE THEN LET Y=-ll 
It -11) -E THEN GOTO 6400 
<K-9>=E THEN LET Y»-Q 
(K-9) sE THEN GOTO 640© 
6540 

* *P LOVER* MOVE + t 
7010 PRINT RT 2&,0, ‘ENTER YOUR H 

OUE AS " ” 3344 

7020 INPUT R* 

7030 IF LEN R$< >4 THEN 
7040 PRINT RT 20 , 0 ;*' 



GOTO 7020 



705 © LET fli^URL R® ( 1 > 

7055 LET RgsURL H$ l£) 

7060 flLET Bl^UAL R$< 3 ) 

7068 LET B 2 =URL ft* ( 4 ) 

7070 LETT *fl C 10 *B 1 +B 2 ) =H 
7060 LET R < 10 *R 1 fR 2 L=E 
7090 PRINT RT 2 <sB 2 , 2 *Bl; " - **: fiT 
2 * 62 +L 2 tBl; “ ■ “■ 

7100 PRINT RT 2 *A 2 , 2 *A 1 , ** RT 

2 ^-1 3 1 11 11 

7110 IF R5S (Ri-BIJ =1 THEN RET UR 

N 

7120 LET HUM = HUM + 1 

7130 PRINT RT iA£+B 2 ) . l ft 1 + 61 ) , ** 

" i RT R 2 +B 2 + 1 ,R 1 +B 1 : *■ 



0,22, “HUMAN 



'140 PRINT RT 
7390 RETURN 
3000 REM PRINT BOARD - START 
604 © FOR Z =8 TO 1 STEP -1 
6050 FOP X = 1 TO 0 



HUM 



QO 70 IF fl(l 0 l 2 +X) sH THEN PRINT ft 
T S*X , 2 *Z ; *' - RT 2 +X + l , 2 *Z; “ ™ ** 
8030 IF Rtl 0 *Z+XJ=C THEN PRINT R 
2 *X ,£»Z; “W ; RT 2 *x + l , 2 *Z; u 
809 © IF A( 10 #Z+X>~B THEN PRINT R 
T £*X , 2 ^Z, SWS“; RT 2 #X + 1 , 2 *z; **«SSS* 
S 110 NEXT X 
8120 NEXT Z 
8130 RETURN 
8990 STOP 

8999 STOP 

90 0 0 FAST 

9005 DIM ft ( 10 C l 

9010 LET H* = " 111315222431334251 *' 



9020 LET l’S= 533677535475665745 “ 
dD 30 LET 6 t^ 1 121416 132 123252732 S 
■i ,<6 364 14 34 54 752-5455586 16 18 56 7727 
L 7678© 1638567 

9340 LET E4 =“ 827364 55463756 1726 3 
54 4536-27 1 “ 



9050 FOR Z = 1 TO 10 O 
9060 LET fifZi * 9 
907 O NEXT Z 
3080 LET ti=CODC “M" 

9090 LET C=CODE *’C“ 

9095 LET S=CODE 
9100 LET ENCODE " “ 

9105 FOR Z = 1 TO ‘9 

9110 LET A ( UAL H$ ( TO 2 > ) =H 

9120 LET At UAL Ct i TO 2 ) t =C 

9130 LET Ht=Hi (3 TO t 

9135 LET C$ = C * f 3 TO ) 

9140 NEXT Z 

9150 FOP 8 = 1 T O 82 

9160 LET A (URL 6 * ( TO 2 > ) =B 

9170 LET B*=B *(3 TO > 

9160 NEXT Z 

9190 FOR Z = 1 TG 14 



920 OOLET A t UftL 




3210 LET E$=E* 
922 © NEXT Z 
9230 LET COMP= 
LET HUM -0 
TNT AT 

' . AT 1 
10 . 0 , " 
19,0 “ 



E* J TO £))=£ 
(3 TO > 

© 




9410 FOR Ztl TO 17 

9420 PPir?^ ft- Z * 1 ; * ’Js5 “ * nT 



9430 IF 2 * I NT £Z.'2j=Z THEM PRINT 

AT Z - O • C HP % < 156 4 Z 2 > AT Z , 19 ; C 

HP* 156-I.Z- 

9440 ip 2*1 NT lZ/£) 02 THEN PR IN 
T at Z , 19 ; “B 

945 © NEXT Z 
9500 RETURN 



1 © 
26 
30 
35 

40 
50 
©0 

; "YOU 



7 © 
0, "I 
80 
S 000 
5010 
SO 20 
633 © 
6040 
6050 
6055 
V *88 
6060 
THEN 



REM SPANISH CHECKERS 
GO SUB 9000 
GOSUE 3000 
5LOU 

GOSUB 7000 

GO SUB 6000 „ 

IF HUM =7 THEN PRINT AT 19 , G 

u in" ; u 

- “ THEN PRINT RT 19 . 



moueh 

STEP -1 
GOTO 6050 



IF COMP * 7 
Li IN’* U 
GOTO 40 

REM * ^COMPUTER 
FOR Z=S 8 TO 11 
IF ft (Z) — C THEN 
NEXT Z 
GOTO 6200 

LET Y --11 . m , _ 

IF Z +Y >68 OR Z PY til OR Z f 2 i- 
OR I + 24 YM 1 THEN GOTO 6070 
IF ft t Z +V i -H AND ft £ Z +2 * V ) -E 
GOTO 6100 
6070 BLET V-- 5 f (Ys-lU + 9 * £Y=- 9 ) +1 
0 * CY= 9 J + (Ysl 0 «) 

605 © IF Y<>© THEN GOTO BOSS 
NEXT Z 
GOTO 620 O 
LET ft CZ> =E 
LET ftfZ+YUE 
LET AiZ+ 2 +Y)-C 
LET COMP =COMP + 1 

PRINT AT 2 , 22 ; "COMP. : " , COM 



6065 
609© 

6100 
6110 
6120 
S130 
5140 
P 

6150 
6160 
6170 
G + 1 , 2 s-F ; 
6172 LET 
6174 LET 



LET F — INT t ( Z +Y ) / 10 J 
LET G=Z+Y-1©*F 

PRINT RT 2 *G, 2 *F;“ “ ; AT 2 * 



F=INT ((Z+atY) /!©) 
G=Z+ 2 fY- 10 tF 
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©176 
G + 1 , 2 
5180 
6182 
6184 
G + l,£ 
6190 
6200 
6210 
6220 
6230 
6340 
©250 
6260 
6288 
629© 

* f Y -9 
6308 
5310 
632© 

6 33© 

N GOT 
634© 

© 



AT 2*G ,2*F ; “'V" * ; AT 


2 * 


SC90 


IF A I 


«« 




t a*x 


:, 2 *Z, 


INT II/IP) 




3110 


NEXT X 


Z -18*F 




©120 


NEXT Z 


AT 2*G,2*F;*' ’ ; AT 


a * 


S 130 


RETURN 


+1 




8990 


©TCP 



*F, "4 



*F ; " 

RETURN 

REM *^NON -CAPTURE MOUE** 

FOR Z-l TO 20 © 

LET h = INT (PND 4 7*8 > + j 1 

IF THEN GOTO 6260 

NEXT ;: 

GOTO 030© 

LET v =^Ii 

IF A<K+Yi=£ THEN GOTO 633© 
LET Y= -9* ( Y — 11 > +9?* = 4 - 1 3 

> + fY-180) 

IF Y ('3 THEN GOTO ©£78 
NEXT Z 
GOTO ©EG© 

IF K + 2 *rY > 06 OR K +2 *Y <11 THE 
D 

IF A < K + 2 It Y > = H THEN GOTO 624 



a ■ 



'XI =£ THEN PRINT ft 
RT a + x . 1 ,a*z, "SH" 



6-350 IF f- — i*-- <11 

N GOTO 640 © 

6 360 IF R (K“S4,3 *H 

648© 

64 I© 

&-*- a c 

643© 

644© 

G + l 



OR K-Sf 



*’ -w’ L-» 



the 

HEN GOTO 824 



LET 
LET 
LET 
LET 
PR IN 
f - 



A ' h +Y s =C 
RtKJ =E 

r-iNT n«4V) ip : 
0-K +V -1@*F 

r RT a*G,£>#F, "V 



AT 2 * 



©450 LET FslNT »K^10) 

6480 LE* 7 ” ssH.-104F 

6470 PRINT RT =-jG,£?F; " "* RT Si. 

646© RETURN 

6530 FOR Gsl TO 200 

6510 LET K = I N T vRND*7&i+ll 

5S2© IF H ' ft > - C THEN GOTO 880© 

©53© NEXT O 

©©48 (SR TNT p,T ©, 8 ,"! CONCEDE THE 
GAME 1 ' 

©550 STOP 

66*08 IF fllK-li) =E THEN LET Y--11 

©610 IF R(K-Il) =E THEN GOTO 640© 

6628 IF fitK-9) sg THEN LET Y = -9 

6838 IF R(K-9>=E THEN GOTO 640© 

6640 GOTO 6540 

7000 REM + + PLRV Epj MDUE + 4 

7010 PRINT AT 20,0, “'ENTER YOUR M 

QUE R5 ‘■**3344 

702O INPUT R$ 

703© IF LEN f^$o4 THEN 
7040 PRINT RT 20,0J ” 



GOTO 



70S© 

7055 



LET 
L ET 
7060 LET 
7Q85 LET 
7078 LET 
7880 LET 
7090 



2*A2 , 2*A1; 



Ri=UPL AlMlJ 
A2=UAL fl$ <S) 

5 1 -URL ft % i 3 1 
32=UOL ftti'4) 

R ( 10*6 1+62 > -H 
A * 10 *A1*A2) *E 
PRINT RT 2*62,2*61, 

2*62 + 1 ,2*61; *’ 

7108 PRINT RT 
2 *R2 +1-2 +H 1 , " 

7 lie IF^ne* ifll-tli = 1 THEN 
N 

7120 LET HUM-HUM +1 
7138 PRINT RT > A2+&2> (Al+Bl! 

”i A T R2+B2+1, Al+61, ' “ 

7140 PRINT RT 8,22; "HUMAN: 

^990 RETURN 

6008 REM PRINT BOARD - START 
504© FOR Z=S TO 1 STEP -1 
S06O FOP X-l T:j 3 

©070 IF fiUO^Z+X) =H THEN PRINT 
T 2+X , 2*Z, "Mm" i AT SftX + l,2*Z;"*l 
8060 IF PflO+Z+X)=C THEN PR I NT 
T 2 *X*a* 7 ;"V l ;nr 2 *X+ 1 , 2 * 3 ; V 



STOP 

DIM A i 188- 

LET M4- t? 137 5* ^2224.^ 



628313 

C $ = “'© - 34 “ 53-5 7 172 7577826 



v 39 -J 
9005 
98 10 
33537*“ 

9820 LET 

46668*' 

9030 LET Bs=" 121416 182 123252732 3 
436364 143454 7525456586 1636S67727 
476738 133S5ST” 

0040 l ET F.*= 5 153555742444648 ’* 

0050 FOR Z = 1 TO IOO 



=9 



9060 LET RtZ:i 
9070 NEXT Z 
9080ISLET H-CODE 
9090 LET 
LET 
LET 
FOR 
LET 
LET 
LET 
LET 



9095 
2100 
9105 
9110 
912© 
513© 
3X35 
5140 
5150 
916© 
3170 
9 ISO 
5 190 
9200 
9210 
9 220 
9230 
9240 
9 a 00 



h m j—*. m 1 

* * mg * * 



C = CODE 
e=CQDE 
EsCODE “ “ 

Z-l TO 12 
A (UAL H4f TO 
A (UAL C$( to 
(3 TO 1 
C 4 =C *5 ( 3 TO ■ 
NEXT Z 

FOR Z = 1 TO 32 
LET (UAL B<i TO 
LET 64=6$ ( 3 TO J 
NEXT Z 

FOP Z-l TO 6 
LET A (URL E£f TO 
LET E*=E$(3 TO > 
NEXT Z 
LET COMP=8 
LET HUM — 0 
PRINT AT 0.0 

WF^J^r _J 1 

S' Mi 19.0, 

54 18 FOR Z = 1 TO 17 
942© PRINT AT 3,1; 



a> ) 

2i ) 



-H 

S’C 



2» 1 =8 



2) ) -E 




RT 



IS 



543© IF 



HRi 
344© 
T AT 
5458 
950© 



2 * IN" 
CHR£ 



Z . 0 

( IS5+Z. 2> 

IF 2 * I NT y 
Z,©.. **■**; AT 
NEXT 2 

RET i !DN 



> Z/Si =z 7 H£N PRINT 
( 156+Z/2' ; AT Z , 19, C 



:/“2j < > Z 

z . 19; ““! 



THEN PR 



7©20 g 


81 


7 


ZD 


6 


61 


; AT 




i AT 5 


51] 



RETUP 



MUM 



A 

A 
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SOFTWARE 



under the zx-scope 

Reviewer Nick Pearce takes a close look at a number 
of ZX81 programs, including Artie’s Toolkit, a word 
processor program from Tasman Software and 
Richard Shepherd's 'Super space Mission'. 




i 



Toolkit — Artie 
Computing 

For the basic programmer. 
Toolkit from Artie provides a 
total of nine functions to ease 
the labour of program writing, 
including the usual renumber 
mg facility. 

After loading, Toolkit 
automatically lowers RAMTOP 
and sets itself up in the last 
2'iK of memory - a definite 
advantage on some other 
toolkits which require the user 
to reset RAMTQP before load 
mg. something which is easily 
forgotten 

Toolkit's facilities are 
obtained through USR calls. 
Prompts are given on the 
i screen and the program is 
fairly straightforward to use, 
special error codes being given 
to identify the problem if 
anything goes wrong. 

The instructions That come 
with the cassette are closely 
typed on one side of an A5 
sheet of paper, and although 
the facilities of the program are 
adequately explained, the 
presentation could be better 
Some of the error codes, for 
example, are difficult to find, 
end a listing of the codes and 
their meaning would be 
helpful 

Renumbering 

The renumber routine is most 
impressive. It renumbers a 
i program, including GOTOs, 



GOSUSs, RUNS and LISTS 
from any start line and in any 
step size — the screen 
prompts the necessary 
commands. After renumbering 
any computed GOTOs or 
GOSUBs Leg GOTO 100 x LEN 
AS) are displayed so that these 
can be numbered manually by 
the user. The Toolkit will cope 
wilh jumps to non-existent line 
numbers by remembering the 
lump command with the 
number of the line next after 
the non-existent line. 
Renumbering is carried out so 
quickly as to be almost 
instantaneous on even long 
basic programs. 

Apart from renumbering, the 
Toolku includes the facilities to 
delete groups of lines in the 
program (prompting for the 
first and last of the line 
numbers to be deleted); to 
display the amount of memory 
available in bytes; to list the 
Current values of all String and 
numerical; variables (except 
arrays and loop control 
variables!; and find any string 
up to 255 characters m length 
and list every line in the 
program containing that string. 
The replace command allows 
any siring to be replaced by 
any other string, which need 
not necessarily be the same 
length, eg PRINT can be 
replaced by LPRlNT. By saving 
the current program below 
RAMTOP, another progam can 
be loaded, allowing two 
programs to be joined 
together. Another function is 



REMKILL which removes all 
REM statements from a 
program useful if you are 
running short of memory. Of 
want to make your programs 
quicker to LOAD and SAVE 
This must be one of the 
better toolkiis around for the 
ZX8 1 , h is easy to use. 
executes commands quickly 
and accurately, and all of its 
nine functions are likely to 
have some value both for the 
novice and for the more 
experienced basic pro 
grammer. Toolkit takes up only 
just over 2K of memory, quite 
impressive considering the 
range of functions available. 

Toolkit costs C5 95p and is 
available from Artie Computing 
Ltd., 396 James Reckitt 
Avenue. Hull, North Humber 
side. 

TASWORD — 
Tasman Software. 

Tasword from Tasman Soft 
ware is a program that makes a 
credible word processor out of 
your ZX81. The program 
demonstrates admirably the 
capabilities of a word 
processing system, although 
the inherent irmil aliens of the 
ZXBt do pose restrictions 
there are no lower-case 
characters for example. Up to 
320 lines of text can be 
handled in the Tasword text 
file and 22 lines of the file are 
displayed at any one time on 
the television screen. 

Shift Keys 

The character keys of ihe 
ZX81 keyboard are used in the 
normal way to write onto the 
file. Control of Tasword's 
word processing operations 
are achieved through the 
“shift" keys Shift (or control) 
keys are used to delete or 
insert lines or characters, 
obtain the graphics characters 
of the ZXS1, scroll the text, 
move complete lines, and 
perform most of the other 
usual word processing 
operations. Unless overridden 
by a control key, Tasword 



"Word wraps” automatically, 
i.e, if the last word overflows 
the end of a line, then the 
whole word is transferred to 
the next line, and the finished 
line is spread out across the 
screen (justified) to give the 
line a neat appearance 

The program is well thought 
out and easy to master, helped 
by the logical assignment of 
control keys to word processor 
functions, for example ■ " 
to centralise headings on the 
screen, AND” to insert new 
lines, words or characters onto 
the file, and the ARROW keys 
5, 6, 7 and 8 to move the 
cursor around the screen. 

Saving the 
program 

The STOP function stops Tas- 
word running and permits a 
number of options to be 
selected. The program can be 
saved on cassette, either with 
or without the text file, the 
text file can be cleared, or 
control passed to the ZX81 
ROM. This is a particularly 
useful innovation since it 
permits other tasks to be 
earned out while still retaining 
Tasword and the text file in 
memory, eg calculations can if 
necessary be carried out 
without losing the program or 
text. 

Instructions for Tasword 
come in the form of a small 
booklet which is clear and well 
written and, inevitably of 
course, produced using 
Tasword itself. Somehow 
Tasman have produced a 
printout for the booklet which 
is far superior to anything I 
have been able to manage on 
the Sinclair printer! 

On the reverse side of the 
cassette is Tasword Tutor, a 
well presented teaching aid to 
the Tasword functions. A nice 
touch to complete this 
package, although largely 
unnecessary as most users will 
find Tasword easy to master 
from the instruction booklet 
alone. 

I was a little disappointed 
that Tasword lacks the facility 
to move blocks of text around 



BEH SH33 

THESE TUO PPPRGRflPHS ARE THE 
iRME, EXCEPT THAT THE FIRST LIDS 
) FED tJXTH i,iOPD-UPfiPPlWO ANO 
L INE - JUST IF 1CAT ION OFF. IN THE 
SECOND THOSE FUNCTIONS' WERE 
TPERATING . 



THESE TUO PARAGRAPHS ARE THE 

SAME . EXCEPT THAT THE FIRST URS 

TYPED U IT H UQRO -WRAPPING AND 

^INE -JUSTIFICATION OFF, IN THE 

SECOND THOSE FUNCTIONS UERE 
OPERAT ING » 

MVWA 
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in the file I inevitably have to 
rearrange the sequence of 
paragraphs whilst drafting 
articles or letters 

The overall usefulness of 
this program is limited by the 
ZX81 itself, particularly the 
lack of lower case characters 
and restricted text line length 
(32 characters)', and the 
Sinclair printer. However, for 
the price it is an impressive 
package. If you want to use 
your 2X81 for serious word 
processing there are software 
packages available that offer 
lower case characters, 
although they are rather slow 
in operation; otherwise you 
will have to dig very much 
deeper into your pocket for 
suitable hardware — perhaps 
including an RS232 interface 
for a ’'proper' printer. 

I had no LOADmg problems 
with any of the software 
cassettes in this review except 
Tasword, which refused to 
load until I had made 
significant adjustments to the 
head alignment of my cassette 
recorder, indicative perhaps of 
head misalignment on 
Tasmans recording 

equipment. Tasman will 
change cassettes that do not 
load, and ask that you specify 
the make and model of your 
cassette recorder if a 
replacement is required. 

Tasword costs E6 SOp and 
is available from Tasman 
Software, 17. HartJev 
Crescent, Leeds, 

super space 
Mission — Richard 
Shepherd 
Software 

And now to some new games 
for the ZX8 1 

Super Space Mission is an 
arcade style game, but with 
plenty of added interest, 
including some impressive 
introductory graphics. 



You start on the launch pad 
and initiate countdown, after 
which take off is automatic. 
Control of your space craft is 
handed back to you in deep 
space After testing the 
controls you are on your own 
and may proceed with the 
mission, which is to destroy an 
alien fleet. As well as the 
aliens, asteroids are a regular 
threat, and your lasers can be 
damaged as you fight them 
off, reducing your firing 
capability. 

Pilot rating 

Fast reflexes and luck are 
essential if you are to stand 
any chance of destroying the 
alien ships as they swoop 
around you. With yours truly at 
the controls the mission 
usually had to be aborted 
uncompleted, or ended after 
suffering fatal damage A final 
mission report includes pilot 
rating, mine usually read 
"lousy shot'", although I did 
get a “not bad” after one 
brilliantly executed mission, 
and you are given a sewre 
Isicl, 

If your think the game is 
getting too easy, a more 
difficult of the Seven skill levels 
can be selected up to the 
hardest - suicidal 

There is at least one bug in 
the program apart from the 
spelling mistake in the mission 
report The game occasionally 
’’jammed” during landing, in 
which case it had to be 
reloaded; and a mission would 
sometimes come to an end 
before it should. 

A fast moving arcade style 
game which goes a bit further 
than the usual invaders 
program, with some nice 
touches and particularly good 
graphics. Rather expensive, 
however, and the bugs do 
need to be sorted out. 

Super Space Mission costs 
£6 and is available from 



Richard Shepherd Software, 
22 Green Leys. Maidenhead. 
Berkshire. 

Byte Man — 
Mindseye 

Impressive graphics are a 
feature of this cassette too. 
and pneed at only £2 95 for 
three games n is good value for 
money Another good leature 
is the game instructions; these 
are not written down, but the 
player can opt for 
comprehensive and well 
presented on-screen 

instructions at the start of 
each game 

Byte Man is a version of Pac 
man, the video game that has 
taken America by storm and is 
now rapidly gaming popularity 
here. Two other 2X81 
versions are reviewed later. In 
Byte Man, you use the arrow 
keys to move around the 
maze, eating up dots, or food 
pills, worth five points each as 
you go The maze monsters. 
Byteman and his two brothers, 
will eat you *f they catch you, 
and you have three lives, tf you 
can get to one of the four 
"stars” m the maze you can 
take your revenge and chase 
the monsters for a short while, 
adding to your score if you 
catch them. 

Monsters lair 

You Start near the centre of the 
maze, and very close to the 
monster’s lair. I found it 
extremely difficult to get more 
than a few moves away from 
the start without being jumped 
on by one of them Once out of 
the vicinity of the start, 
however, the game becomes 
easier. Your final score can be 
entered into an onscreen 
league table so that several 
people may have a 
competition. 

Star fighter 

The second program on the 
Mindseye cassette is a 
"Defenders” type game in 
which you are the pilot of a 
small scout ship patrolling 
space. Waves of Sylvian 
fighters I ry to reach Earth, and 
your job is to destroy as many 
as you can. Points are gained 
for each enemy ship and each 
missile shot down, the Sylvian 
fighter attacks become faster 
and more frequent, and if 
things get too hot you can 
"warp out" into a safe (for a 
short while) area, but oniy 
once per life ■ you have three 
lives per game. Because you 
lose points for the fighters you 
let through, you can play for a 



long time and end with a very 
low final score zero on my 
first game lyou’ve probably 
already guessed that I'm not 
particularly good at this sort of 
thing I, but I did manage 90 
after some practice. 

Again, good graphics, your 
scout ship explodes 
convincingly when hit. and a 
score table is kept. An 
addictive game requiring skill 
and nimble fingers to achieve a 
high score. 

Bomber 

Finally. Bomber is a simple 
game m which you have 30 
bombs to destroy a dam. You 
fly repeatedly over the dam at 
the same altitude, and only one 
bomb can be in the air at any 
time. 

Some parts pf the dam are 
Worth more than others, and a 
certain amount of skill is 
required to achieve a high 
score. However, not a game to 
get the adrenalin flowing; your 
plane is never m danger and it 
would be more exciting if, for 
example, you were shot at by 
gun emplacements near the 
dam Your score is rated. I 
thought I had done well to 
receive "High score” for my 
first go A few games later I 
concluded that it is impossible 
not to get this rat mg and I think 
Mindseye wouid be well 
advised to review the rating 
system. 

Three games on one 
cassette makes this software 
good value for money. The use 
of graphics is particularly 
good, each game is preceedud 
by a relevant screen display - 
a picture of your aircraft in 
Bomber for example. 

This cassette will give the 
newcomer a good idea of the 
interactive arcade type 
programs currently available 
for the 2X81. 

Byte Man costs C2 95 and 
rs available from Mindseye. 1 2 
North Grove Drive. Leeds. 

Zedman + Spacers 
— Babtech, 

Zedman is another Pac man 
type game The maze is 
smaller and less complicated in 
this version. You are a mouse 
and move around the maze 
eating dots, again using the 
arrow keys (5, 6, 7 and 8k 
Also moving around the maze 
are ghosts (stars) that can eat 
you, but if you eat a magic pill 
(a dollar there are four, one 
m each corner of the maze! 
then the ghosts become edible 
for a short while 




.TIGHTER 

• * 
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Slippery creatures 



You select a skin rating from 
one to ten, ten being very fast, 
and an added complication is 
that when edible the ghosts 
are slippery creatures and if 
YOU rush at them they will Slip 
past you. A fast moving, 

absorbing and addictive game. 

Babtech have produced a 
good version of Pac-man for 
the ZX81. but I was not over 
impressed with Spacers, the 
second game on this cassette. 

Spacers is an invaders type 
program in which you use your 
laser gun to shoot down the 
descending alien hordes There 
are some nice touches you 
can select missile speed from 
the range T to 10. and missile 
density from 1 to 4, and you 
can also choose to renew your 
shields for each attack wave 
However, the game is rather 
spoilt by the slow, jerky 
response of your laser base to 
the movement keys (keys 5 
and 3). 

i liked Zedman, but have 
seen better invader games 
than Spacers. 

Zedman is available from 
Babtech, 3 Baberton Mains 
View, Edinburgh EH 14 3BR. 



RETA for retailers — 
Michael Cox 
information services 



Turning from games to a 
serious application for the 
ZX8 1 , Reta is a decision 
modelling program for small 
businesses. It is an ambitious 
program designed to help 
retailers estimate the effect of 
price Changes and advertising 
expenditure on business 
profitability. The author also 
suggests that Reta will be a 
valuable teaching aid to 
highlight some of the problems 
faced by retailers. 



Gobbleman, 
Namtir Raiders - 
Artie Computing 



In Gobbleman, Arirc s version m GobWeman IS u£ed so 

Of Pac-man, you are doomed do not have to hunt for specific 

to roam (spelt rkann, the kevS 

second spelling error in the 

cassettes reviewed for this 

issue — so much for TaCtlCS 

computers in education . ) 

through the haunted maze You need fast reflexes to blast 

eating food dots until you are at the invaders and at the same 
eaten by a ghost Again, if you time evade their bomb attacks, 
eat a magic star you can take Tactics are important for a 
your revenge on the ghosts for high score - if you destroy the 
a short while. first fleet you move on to the 



This sofiware should be 
effective in giving the retailer 
some quantitive assistance in 
assessing the effect of price 
changes and advertising on his 
business; facets of his 
enterprise often considered 
more of an art than a science 
at present. It will certainly 
make the retailer think deeply 
about his business, "User- 
friendly' aspects have 
obviously been given careful 
consideration but the program 
still requires considerable 
dedication to master. With 
perseverance both the novice 
and the experienced retailer 
should have something to learn 
from il It shows how even the 
ZX81 can be used effectively 
for serious applications. 

MlCS offer a consultancy 
service, and a maintenance 
contract, to back up their 
software. 

RETA is available from 
Michael Cox Information 
Services, 62 High Road, North 
Weald Bassett. Essex. 
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POKEing into the 
Spectrum display 

For those of us who were used to POKEing fast- 
moving graphics into ZX81 display file, the 
organisation of the Spectrum display takes a lot 
of getting used to. Robert Erskine, head of the 
Cambridge-based software firm Microgame 
Simulations suggests it is not as bad as it seems. 




A lot of people must have felt a sprinkle them liberally over the If you run Program 1 . which the end of line seven is reached, 

sudden cold chill after unpack' screen but the screen itself has pokes a byte of eight pixels into when a jump is made to the se 

ing their brand new Spectrums been divided into three separate each consecutive address in the cond row of the first character in 

and turning to page 1 64 of the blocks of eight lines each. display file, you will see how the line zero, and soon. The process 

user manual. Not only, it seems. Before finding out whether screen is built up. is then repeated with the second 

has Mr Sinclair decided to chop things are really as bad as they Starting at the top left hand and third groups of eight lines 

individual characters in the seem l would like to expose you comer, the top row of each until the screen is full, 

display file into tiny pieces end to the fuli horror of the situation, character square is filled in until Could it be that cunning Mr. 
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Sinclair is planning to launch a 
new piece of hardware for C50 
that will put all these pieces into 
some sensible order for us? 

Solvingthe 

Problem 

As it turns nut. the solution it 
not too difficult. In fact, once 
you have familiarised yourself 
with the display map, you will 
find t ha t m some ways it is easier 
to handle than the one on the 
ZXS1 In the first place, the 
display file starts at a fixed ad 
dress and stays there rather 
than floating about in RAM. 
Secondly, there is no danger of 
poking characters into hidden 
'newline' flags which had the in- 
teresting effect on the earlier 
machine of destroying your en- 
tire program when they were 
poked. Thirdly, since each 
character is composed of eight 
bytes, each of which is capable 
of holding up to eight pixels, or 
plot points, you can poke any 
graphics you wish onto the 
screen without having to con 
fine yourself to the twenty one 
user definable graphics available 
in BASIC . T ry running Program 1 
again but this time substitute 
lNTfRND*255) for the number 
2 5 5 and you wilt then get soma 
idea of the infinite possibilities 
Suppose that you wished to 
POKE a 2x2 block of four black 
squares onto the screen near the 
top left hand corner. Program 2 
illustrates clearly in BASIC how 
a machine code program might 
be designed to do this. The first 
address corresponds to the first 
row of the first character in line 
1 , column 1 . The variable ‘byte* 
is the number we wish to poke 
into this address and is read from 
the data statement in line 80. 
2 55 corresponds to the binary 
number 11111111, which will 
appear on the screen as a black 
bar. The ’displacement* 
variable, which is also read from 
the data statement, is the 
number of screen addresses 
which need to be added to the 
start address to position the first 
POKE, which in the first instance 
is zero. The second displace 
ment is 1 , which corresponds to 
the position immediately to the 
right of the start address, 
followed by 31 for the top row 
of the third character, 1 for the 
top of the fourth and then 223 
to jump back to the second row 
of the first character and so on. 
The pause m line 60 is included 
to allow you to see how the 
whole graphic is built up. 

Displace Here 

It is necessary to do things in this 
order because every displace- 



mem value must be small 
enough to occupy a Single byte 
in the data file. Although this 
does not matter in BASIC, it is 
vital in cur machine code pro- 
gram because each item in the 
data table is handled one byte at 
a time, 

Program 3 loads itu? 
machine code program which 
willachieveexactly theeffectas 
Program 2 but considerably 
faster. RAMTOP is set at 
32229 and the program is load 
eti from 32300 onwards The 

assembled program may then be 
executed by entering as a direct 
command; RANG USR 32301 

The data statement in line 
70 holds the program itself 
whilst line 30 holds exactly the 
same data as in Program 2 ex- 
cept that the first number is 32 
rather than zero, which is the 
total number of bytes in The 
complete graphic Number 32 is 
initially loaded into address 
3 2300 which during the execu- 
tion of the program keeps a run 
ning total of the number of uo 
poked bytes remaining. 

There is a valuable bonus 
gained by poking characters on 
to the screen by this method. 
Because each individual byte 
poked can correspond to any 
binary number between 
00000000 and 11111111 
and because each character is 
built up byte by byte, you can 
build up as many user definable 
graphics as you wish Try ex- 
perimenting by substituting 
other values for the 255s in Pro- 
gram 3 

The one big drawback 
however is that although your 
graphics can be moved about on 
the screen by overprinting it 
with zero bytes using a similar 
program and then shifting the 
si art address, you will run into 
trouble if your graphic passes 
over or straddles the boundary 
bet ween one group of eight lines 
and the next because the 
displacements will then be dif- 
ferent. In a later article I shall 
show you a method of overcom- 
ing this problem. 

Block capitals 

Fimally. as a little light relief, 
here is a simple method of pok 
ing block colour graphics onto 
the screen. 

The 'attributes' file in the 
Spectrum is happily arranged in 
a straightforward 32x24 format 
from address 22528 to 23295. 
B v POKEing any one of these ad- 
dresses you can print squares of 
any colour and attribute 
anvwhereon the screen. Forex 
ample, any number between 32 
and 39 which is PQKEd into an 
address will produce a green 



character square, whilst between 0 and 255 into an at- 
numbers between 96 and 103 tribute address. It should then 
will produce a bright green be easy to adapt Program 3 to 
square. produce a machine code pre- 

program 4 shows exactly gram which makes use of this to 
which effects you will get as a draw block graphics or fast 
result of POKEing every number changing backgrounds, 

LD HL. 1G417 First address 
LD DE, 32333 Data start 
LD A,{DE) Byte count 
LD 1323001 A Store 
INCDE* Next data 
LD A.{DE) Byte code 
LD (HL) . A Print 
LD A. (323001 
LD 8.1 
SUB B 

RET Z Finished? 

LD (323001, A 

INC DE Next 

LDA.(DE) Displacement 

LD B.Q 

LOC.A 

ADD HL.BC Next address 
JP* Next data 



THE PROGRAMS 

1 REM Program 1 
10 FOR x= 16384 TO 22527 
20 POKE x.255 
30 NEXT x 

1 REM Program 2 

2 BORDER 0 

10 LET addr= 16417 
20 READ displacement 
30 READ byte 

40 LET addr addr + displacement 
50 POKE addr. byte 
60 PAUSE 25 
70 GOTO 20 

80 DATA 0.255.1, 255,31. 255, 1,255, 223 

255.1.255.31.255.1.255.223 

255.1.255.31.255.1.255.223 

255.1.255.31.255.1.255.223 

255.1.255.31.255.1.255.223 

255.1.255.31.255.1.255.223 

255.1.255.31.255.1 .255.223 
255, 1 .255,31 .255, 1 .255 

1 REM Program 3 

2 BORDER 0 

10 CLEAR 32229 
20 LETa = 32300 
30 READ fl 
40 POKE a, n 
50 LET a * a + 1 
60 GOTO 30 

70 DATA 0.33.33.64. 17. 77, 126, 26, 50,44. 126, 19.26, 

1 19,58.44.126,6,1 ,144,200.50.44.126.19.26. 
6.0,79.9.195,55,126 

80 DATA 32,255,1,255,31,255,1,255.223 

255.1.255.31.255.1.255.223 

255.1.255.31.255.1.255.223 

255.1.265.31.255.1.255.223 

255.1.255.31.255.1.255.223 

255.1.255.31.255.1.256.223 

255.1.255.31.255.1.255.223 
255,1.255,31,255.1,255 

1 REM Program 4 
1 0 LET byte = 0 

20 FOR x = 22528 TO 22528 + 255 
30 POKE x.byte 
40 LET byte - byte + 1 
50 NEXT x 
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ZX81 16K SPECTRUM RAM Cassettes 
Games to Test your Skills €f Tactics 

"VERY NASTY MOUNTAIN NASTY INVADERS V* both v*ry w?i: 
w nit (in" - r j am Thoroughly ciaaisd with ih# good* Client, London 
Think* tor you* wipy good VERY NASTY MOUNTAIN M.F Harold, 
Guildford, Sy 

■ NASTY INVADERS VERY NASTY MOUNTAIN with no loading pro 
Hams it ill and th* literature you included. will ctttairty purchase from 
you again” N D.H. r Hudd*t*ti*id 

"I im writ 109 to Congratulate you OO TfW excellent VERY NASTY MQUN- 
T AIN. I in ilto pleased w«th tho (jyick delivery' R.Mitsrnghifn, Bailey 
W York* 

r i Ukn NASTY INVADERS ibo graphic* aio OMCoUflnt, VERY NASTY 
MOUNTAIN 19 *IIO in excellent gams Thes-a are two Of Th* b**T gam** 1 
have tot mv IK&l '■ Michi*l B McAllister, Lakanheath Suffolk 

NASTY INVADERS; Gil them before yovr Boss*! get you? £4 95 

A 20 mi nuts plot Action -Pick id Gama. You *r* on duty in The Defence 
Radar Can ire. An inyatinn at ana. Your task it to prevcmi ih* Enemy from 
landing But you have prodltma: not only do you have to atop th* irwadsr* 
miking repairs to theit era tv. Out thara could ba Deraonnei trouble tool 
Good control »§ rewarded, Out irron if* penalised 

Don't despair - Flank Hia Its RrruitegeilE 

NASTY MOUNT AlN Solve th* C loee if you w snt lo E leapt I £ 4 3 5 

You art leading *n expedition and coma to an imp* liable mountain ra^ga 
It looks like • long detour until an old goat hard announces that mar* is an 
opanmg m th« rock a into which iha occiitdnal animal wander a, but They 
paver re- appear. .... See if you can »olv« chi myn*fi#a of Netty Mountain 

and comtrtua on yom travels Whether you succeed ot fail, you can 
iiwiyi try again but lomehow mi not Quite the aam« at before I 



VERY NASTY MOUNTAIN But don’t CHEAT Of you will pay for ill £6 9 6 
An advanced vemon ot the Nasty Mountain Game with 1 8 Level* o! Play 
Practice Makes Perfect - but ihe more clues you solve the more your 
tactic* ere lestedi 

Justify Your ZX 81 As A Business Expanse' 

PETTY CASH /VAT , Know whan your Money want I f 1 0.00 

Enter Date, Nerrauve and Gross Ekpendriurs lor each Cash Purchase 
Analyaee into 20 Sub- Headings and 1 3 Main-Hetdingt end giuf* Groi-g, 
VAT, Nat and Exempt Subtotals and Ten sir Its so good, we use it 
ourselves. 

VAT BOOK INPUTS: Written for the Small Business b Sola Trader £ 1 2 00 
As the Patty Cash .'VAT Program r but with th* facility to add in your th* 
oue and Standing Order Hems io gw# Inputs Baiiom Ltni Totals 

CHEQUES P.0 » TO: - GILTROLE LTD., DEPT ZXC, 

P.O. BOX SO, RUGBY, WARKS CV 21 40 H 




ZX81 Workstation 



Peter Furlong Products Unit 5. South Coast Road, 
Industrial Estate, Paacahaven. Sussex. Tel 1079141 81637 



. . .is a stylish and 
ergonomic plinth for the ZX81. It raises and 
tilts the TV to avoid eyestrain, holds the 16K 
RAM in place and hides the wiring and 
power supply. This professional unit costs 
£15, a built-in power switch is £3, plus 
postage at £2.00. inc. VAT. 



CONVERT 

YOIIRZX.. 

FULLER MICRO SYSTEMS ADD STYLE, POWER, 
VERSATILITY AND FULL TYPEWRITER KEYBOARD 
OPERATION TO ZX81 AND ZX SPECTRUM! 




FULLER FD42 SYSTEM 
The ideal Christmas Gift 
for ZX81 users! 

Th* zxfii n iwiiy Britain a besl uleg 
small computer. eng no* COSTS a-n 
PflCfWlibfy lorn £49 95 To ceieomle Ihtt 
event are offering our equally popular 
FD4i? system at in (*vf?n ip*er pr.ee than 

_ ___ „ , __ , before 1 1 converts your ZXS1 into ■ sturdy. 

*/ NOWONLT 

pq«o«ui X prpflewKinal uml. wilh nnn e 

ITS EVEN CHEAPER IN KIT FORM" "uH Hied typewriter L £ t? - y Z> 

FD4? Keyboard arid r*r%A keyboard i4£?50p*pi 

K A „„ JUST 14^,33 irn^* ^ , u hit FI 4 

■* « » p 4 PI FD4 ‘ K,r JU5T 

OR WHY NOT BUY A COMPLETE SYSTEM! 

II you ere nqt lucky enough lo eEnady Own a ZX£H wr\y no I buy a f 042 Syiltfh 
including Conipuu?* from -us. anQ mat,, an ew biggpr u^i np 1 KpytWifa 

end C* w wlh uomf y rt*s*| ■(.. r. ^ e 

.cadsmdrmnu-, - ■' VaM - 1 T9 95 SPECIAL OFFER tDi? p^D + £2 W pS o- 

FULLER FD SYSTEM for 2 X SPECTRUM 



Nd^ ih* r*mou« FULLER neytaenj a-^a :a w 

uml been adapIfKilor BMam* 
selling cpUJur oonipuler - ihtinura ZX 
Sflectruifi' il 1 ami Tfairord as 

ert* ZXftl un4. n lough pJ«SJ.c r*vr mckwls 
th# 6o#crrufi PCS pewftf 

HMN th# Keytrtwrci h*j 4? auti ineiu*ng ill 
th# Soectrvfn grmphre charicten pnnted on lo 
th#rm ihfl full &*v*l key MRflchea have gold 
ptafed copiIrcIi ard ou^ranteed M at iff 
HMIom 

ITS SO EASY TO INSTALL! TOu i-mtfy 

UNQVW th# ZX P c 9 trpi^ .1* cm scr^i it lo 

rrie FO due. end plug ^ ih« heytxwd No eoidpnng roo rs c 

OF tecMtei knowM^ r uired KIT F ORM tOJ.yS + ii? 60 * 4 f*! 

STOP PRESS! 16K Spc::1n J m p>Art^i- upgrade a Fu^fSpr trum 

Upgrade Pack r ■ m pi»ls grth W Soffit v ws £ 34 * 95 

tlntpAo) 

FULLER MEMORY EXPANSION e messiv* boost for your ZX81 f 

f D 1 6K Memory Module FD 1 6K 10 mount r n 4 

tZ4i95 f^pp&p 

£29.95 i+eoppi di 

£ 69.95 

FD64K lo fifcouht on Cwckdf ^£81 ot fuller CASE £64.95 

FULLER SOUND EXPANSION 




Memory 

On the hack of ZXfll 0 tFu'l*f Cw* 

FD 16K to I n ^nsido FyWer C4» COtnfMe wflh RAM 
adaptor bM^d 

FD 64 K lo M mbdecwieiind RAM aaapio' boanli- 



a superb add it Ion to your Z X Spectrum? 

Dear dynam< sound W*n really enhance yOuF enjoymenl of lh* n*w. IxCrling 

i#oi>arni ovariaftta ior Hie sensaiidftalZX Spectrum Ou* ne* sound box co^ws complete 
wilh tfade vpiom* conirpt and loudspeaker jm plug tt into your miC inptjt and 4 fi«5 
neatly onto m* hack of itwSpaciibiTi 

in a lou]ih. piaitccasr- JUST LO.95 * -^upo8 d 

MEWl Sound Omni v-aoiia _ wq ge 

#jci 1 mg rH:-* sounds, lo the Soectryin fangi 3 — » ON L¥ Li + 3^5 p 8 p 



A#/C»0 

svsrfMS 



FULLER MICRO SYSTEMS 

The ZX Centre, 

Sweeting Street, Liverpool 2. 
Telephone: 051*236 6109 

Please supply the following items: 




ITEM 


OUANTrTV 




POSTAGE 


total 
































1 enclose cheque po 0 

Or please debil my Access, Barclaycard No 





I 

1 



I Name 

■ Address. 



P 

I Please send me further details I enclose SA.E O vf ^ 
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MICRO WARE - UNIT 5, ST, PETERS LANE, LEICESTER. Tel: 0533 29023 

O LfHNEW AD DRESS ) (Close to Clock Tower. Large Car Parks and Bus Station) 

THE “FRIENDLY TO USER STORE” THE FIRST MIDLANDS REGION RETAIL 
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 



ZXB 1 NOW IN STOCK £49.93 

AND WELCOME' THE NEW DRAGON 32 
AVAILABLE NOW £199,50 

ALSO SUPPORTING SOFTWARE AND HARDWARE 

Come and see our ever increasing range of 
Software Hardware Books Magazines 
Keyboards Ram Packs Graphic Roms I/O Ports 
etc 

Reliable Cassette Player ■ tested for loading saving 
on ZX8 1 SPECTRUM. DRAGON. BBC ONLY £ IB 50 
SOFTWARE & BOOKS FOP BBC and VIC 20 

IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT - THEN MICROWARE STOCK IT! 

STOCKISTS OF DEAN ELECTRONICS and 
D K TRONtCS SUPERB KEYBOARDS FOR 7X 8 1 
AND (SPECTRUM D K TRONICS) 



MICRO WARE SOFTW 

ALIEN COMMAND f 1 5k) Testing Invaders 
game making full use of Spectrum sound, colour 
and traphics * * SPECIAL XMAS OFFER £4,75* * 
BACKGAMMON (16k) Pi iy against your computer 
in this version of the popular board game 

£500 

BOTH GAMES AVAILABLE FROM SHOP OR MAIL 
ORDER 



SOFTWARE WRITERS 1 

GOOD SPECTRUM or DRAGON SOFTWARE 
WANTED - EXCELLENT ROYALTIES 



We apologise for delay in sending out catalogues 
we are currently re- print mg due to much new 
stock. 



TRADE ENQUIRIES WELCOME 



OPEN 9.30 - 12 noon 12.30 - 5.30 pm 
Closed Monday 



SAE BRINGS CATALOGUE 




Over half a million in 



use to date... 

And the ZX81 is still the best personal computer to learn on 
But it you have made Ihe decision to stick with your ZX81 
you'll want a keyboard and enclosure built not only to last 
but also to look good 

AH Protos keyboards for Sinclair computers are built to the 
highest engineering standards using top grade key 
Switches and materials 

They look good too. so if you use your zxai m business 
you can take it oul of the back office at Iasi 

In the classroom Protos enclosures w II stand up to the 
heaviest handling Full size typewriter keys and improved 
key legends make computing so much easier for young 
programmers 



Protos 83 



£59.95 inc VAT P&P £2 95 
Protos 83 The ZX81 keyboard and enclosure Features 
repeat function and shift lock key with LED indicator Forty - 
two colour coded keys make reading easier Sieei siove 
enamelled enclosure for ZX61 circuit board and keyboard 
All makes ot peripheral fit Rubber leel All push fa 
connections except power for repeal and. shift lock 

£59.95 Inc VAT P&P Z2 95 

Protos t The original and still the best rooking , best made 
keyboard for the ZX81 is still available Used by the Ministry 
of Defence GEC British Telecom Government Departments 
and Ministries Universities and leaching establishments 
throughout Europe Protos 1 is now made only to order with 
or without ZX81 PCB fated ideal for business and 
educational applications 

Keyboard and enclosure: £69,95 inc VAT P&P £3 50 



Protos Computer Systems, 20 Ashtree Road, 



Protos 83S The Spec tr um keyboa r d and enclosure With 
left hand Symbol Shift key and 
audio amplifier Keyboard switch 
turns amplifier on and off Order 
now for delivery in January 1 963 

£64.95 Inc VAT PAP £2 95 Protos 1 

Keyboard and enclosure 



Write now lor details and fating data enclosing large SA£ 
All orders acknowledged by return post 




Frame, Somerset, 
UK, BA11 2SF 
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REVIEW 




Formidable software 



zx computing has a number of 'staff reviewers’, 
but we welcome reviews from readers. This 
review comes from Darren-John Norbury of An- 
dover who looks at a ZX81 cassette from icl, and 
the Psion /Sinclair ‘Fantasy Games’ tape. 



id’s cassette G3 

As it is plain to see from their 
advertisements in the computer 
magazines, the Sinclair soft- 
ware range is a formidable col- 
lection. All of the Sinclair tapes 
are made either by ICL or Psion. I 
intend here to look at one tape 
from each company. 

Firstly, a look at JCL’s 
cassette G3. Entitled ’Super 
Programs' the tape contains si* 
programs, five games plus a cur 
rency conversion routine, all the 
programs being for IK 
machines. 

'Train Race’ sets up three 
trains on the left hand side of the 
screen. The idea is to guess 
which tram will get to the other 
side of the screen first! no prizes 
t'm afraid), the trains' fuel being 
randomly generated numbers! 

The second program on the 
tape at least demands some skill 
on the part of the player. The , 
computer^ sks you to choose a 
top value, BOO for instance, and 
then it selects a number bet 
ween 0 and your chosen value. 
The player must then try and 
guess this number in as few at 
tempts as possible. After each 
guess the computer says either 
too higher too low which means 
that, coupled with some lucky 
guesses, the task is not as rm- 
possible as it may sound. 

Secret Message 

'Secret Message' asks one user 
to input a message. The 
message is then played back 
when required, but upon return, 
is re-written in huge graphic let- 
ters which are scanned with on- 
ly one or two letters on the 
screen at any one time. It is a 
very slow process so it is advis 
ed not to try the message; 
"Have gone round to see 
mother your dinner is in the 
oven'’. 



Mind That Meteor 

This is. in my opinion, the best 
program on the tape. A meteor 
field is set up, in the slow man 
net instead of that of the slick 
machine code, and the player 
must guide his spacecraft from 
the left to the right of the field, 
which takes up only the top half 
of the screen, supposedly to 
conserve memory space. 

Charaeter Doodle 

Another of those, to my mind, 
annoying iittie sketchpad pro- 
grams for which I don't think I 
can see much utility. A bit of fun 
for the children I suppose. 

Currency 

Conversion 

That takes care of the five 
games. The last program is a 
Currency conversion routine. 1 
suppose it could be called a 
business program. I must admit 
that when I first ran this program 
I couldn't make a lot of sense out 
of it. This problem was mainly 
due to a lack of proper expiana 
tion in the accompanying 
cassette documentation and a 
similar clarity, or lack of it, in the 
prompts within the program. It 
may well drive some budding 
currency converters to a pencil, 
paper and a calculator. 

Admittedly id’s Super 
Program range were some of the 
first cassettes of 2X8 f soft 
ware to appear, 

Conclusion 

1 think that this range has been 
left behind by some of the newer 
software manufacturers who 
are coming up with ways to pul 
more exerting and complicated 
games and routines on l K 
machines. Maybe ICI are work 
mg on it as I write or maybe it is 
felt throughout the software in 



dustry that the IK program 
market is diminishing with so 
many users moving up to 1 6K 
after a short period with just the 
1 K internal RAM 

Psion's Fantasy 
Games 

If cover illustrations sold com 
puter cassettes then Psion's 
'Fantasy Games' tape would 
probably be the country’s best 
seller, in fact it may be for all 1 
know. 

The cassette has two 
games, one on each side, the 
major game being Sorcerer's 
Island' on side B. Side A con- 
tains a shorter game called 
’Perilous Swamp' which is in 
tended as a warm-up to the 
other longer game. 

In 'Perilous Swamp' a board 
is set up representing the 
swamp area. The board is laid 
out in squares like a chess board 
Represented in the swamp (and 
are the player and the Princess 
who has to be rescued by the 
player from the clutches of an 
evil wizard and removed from 
the island The player moves 
one square at a time, vertically, 
horizontally or diagonally, but 
cannot go through the black 
squares which are marsh, only 
On the fairly dry white squares 

At the beginning of the 
game the player is alloted a cer- 
tain amount of life points Every 
move towards the Princess in 
volves a meeting wnh some sort 
of ghastly being who is guarding 
some valuable treasure. Each 
creature has a strength rating 
com pal able with the player's life 
and so you must try to defeat 
the creature by numbers and so 
gam treasure points by depriving 
the monstrosities of their 
valuables. Of course, once all 
the life points have been used 
up . finito! No treasure, no 
Princess, no life end of game! 

Incidentally, you may think 1 



am having trouble trying to say 
what I mean here. The games 
are so involved that it is very dit 
ficult to describe them. In the 
cassette flap literature it says; 
"Detailed instructions are not in- 
cluded since the player must 
discover the rules by playing the 
game". 

In the first game 'fight' is 
only one option for the adven- 
turer when meeting a nasty. He 
may also bribe the creator or 
simply run. 

But now a warning. You ate 
liable to get very self-confident 
after getting the Princess away 
from the island along with an 
amassed amount ol well 
fought -for wealth two or three 
times. Go on then, clever clogs; 
turn over and try the other 
game. 

Sorcerers island 

This works on the same principle 
as 'Perilous Swamp'. It's just 
that the second game is on a 
much grander scale. 

Okay, I'll let out a little 
secret. Much as I have tried I find 
escaping from the island an im- 
possible task. This game is a 
challenge though. It's not the 
sort of game you tend to give up 
because it’s boring or it can't be 
done It can be done, I know it 
can Ithink, 

My personal opinion of 
fantasy Games' is that it s in a 
class of its own from a point of 
addiction and absorption. 

The games are not over 
quickly and, although there is a 
great element of luck involved, it 
is quite possible to spend an 
evening thinking one's way off 
of ’Sorcerer's Island’. 

ICL Super Programs 
Cassette G3 is priced at £4,95 
while Psion's Fantasy Games 
costs £4.75 

Now, it IS possible to get of I 
of this island I'm sure it 
is, . . isn’t it? 
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REVIEW 



Alistair Lindsay 



*1 

3 

If 



it 

a 

n 



fromFrodsham, 
Warrington 
reviews Bridge 
Softwares 
"Galaxy invaders 1 ’ 

After hearing so many good 



just about possible to have a 
long game, but you have to be a 
complete expert to score 
anything on level 9 The game is 
flicker free but that rs replaced 
by the fact that the aliens "shim 
mer". This means that it is hard 



One thing which I 
discovered is that by using T im 
Hartnell's method of finding out 
how much memory a program 
uses, this Invaders t akes up just 
over 2K. In some of the adver 
tisements it says that a 16K 



Conclusion 



This is definitely one of the best 
"Invaders" type games on the 
market at the moment for the 
ZX 8 1 It only takes up just Over 
2K of memory, so do not be put 



reports about this cassette. I 
decided that I must see it I sent 
off on a Bank Holiday and it arriv- 
ed four days later good ser 
vice, you must admit. 

When you have loaded it, (I 



on the eves and therefore dif 
ficult to play tor longer than half 
an hour. Apart from this fact, the 
game is very good and I can see 
that much more thought has 
gone into it than into some 



RAM pack is required Bridge 
Software are not the only com 
pany to do this, by any means. 
( Tim Hartnell’s method is: " Print 
Peek 16396 + 256 * Peek 
16397 16509' When this is 



off if you do not have a full 1 6K 
expansion. "Galaxy Invaders" 
costs C3 from Bridge Software 
of 36 Fernwood, Marple Bridge, 
Stockport. Cheshire SK6 5BE It 
has adequate instructions and 



did it first time), it runs 
automatically You are asked 
what level you want to play on. 
between 0 and 9 . On level 0 it is 



(most) ZX Invaders. The shapes 
of the invaders are very good, 
considering that they can only 
use the Sinclair character set. 



used as a direct command, it will 
print the number of bytes which 
that particular program has us 
edl. 



my percentage rating for it f with 
the average "invaders" scoring 
50% I is 70%, 



3 
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SQUEEZING IT ALL INTO IK 

Many articles have been published about saving 
precious bytes on the IK ZX81. Adam waring has 
delved deeper into the subject than most, and 
here presents a summary of all the worthwhile 
memory-saving hints. He illustrates his 
discoveries with three programs which show just 
how much can be squeezed into the unforgiving 

RAM. 



Every time a number is used in d 
BASIC program 7 bytes of 
memory are used up. You can 
think of a BASIC program as; 7 
times the amount of times 
numbers appear, plus the 
number of characters per line, 
plus 5 . Note that the line number 
is not counted in either the 
amount of numbers or the 
amount of characters. The 5 at 
the end of the line contains the 
line number, It also holds the 
length of the line and the end of 
line NEWLINE character . 

It is obvious that the fewer 
numbers in a program, the more 
memory you save It is feasible 
to type: 

10 LET X VAL " 5" 

20 LET Y = CODE * *" 

30 LET Z = 1NT PI 

Instead of; 

10 LET X = 5 

20 LET Y - 23 

30 LET Z = 3 

Line 10 saves you 3 bytes, 
line 20 saves you 4 bytes, and 
line 30 saves you 6 bytes. Each 
line saves you only a few bytes, 
but added together save you 1 3 
bytes. This is the method that 
most articles ! have seen show 
It allows you to add a couple of 
lines to a program that would, 
under normal circumstances run 
out of memory, but if your pro- 
gram is pretty complex or big 
(for IK) then you need a way to 
save memory a lot more effi 
ciently than 4 bytes a time. The 
ZXQ 1 saves all variables, as well 
as the program, on tape. If you 
initialise a variable in command 
mode (without a line number) 

TP4PPEP 

(BP UP RING 



then no memory is used as the 
line doesn't appear in the pro- 
gram (though memory is used to 
store the variable, which would 
be used in the normal way, 
anyway). Typing 
LET X - S 
LET Y = 23 
LET 2 = 3 

Remember, no line numbers. 
Saves you a total of 49 bytes 1 
Unfortunately, there is a snag, 
as always, and that is you can't 
run programs! It is possible to 
use GOTO l instead. That 's not 
loo hard to remember, and if you 
use this method, you soon get 
used to it, but if someone loads a 
program from tape then they will 
instinctively type run. It is best, 
therefore, to include a LOAD 
and GO routine in a program By 
this I mean type: 

1 SAVE "PROGRAM NAME" 
With the program following. It is 
best to use just 1 letter for the 
program name. When LOADed 
the program will automatically 
continue from the next line. 

If we take the memory saving 
technique of mine a step further . 
we can replace every number, 
even GOTO's and similar 
statements, with a variable, I 
have included three example 
programs for you to key in, They 
should give you an idea of what 
you can really do with your 
£49,95 lump of plastic. The 
program is listed, which you 
should type in first, with the 
variables following. . Don' t 
forget, use GOTO, not RUN. 
Enough of the chat, let's see 
what can be done 



Trapped 

The game of Trapped follows 
the maze type theme with a dif 
ference. in this version it is im- 
possible to wml You can only do 
the best you can. The idea is to 
navigate your " ’ " around the 

PROGRAM LISTING 



LHLThEL^:. 
LET E==0 
LET C-31 
LET D=9 
LET £ =4 
LET F=£13 
LET G = 

LtP H=5O0 
LET 1^0 



Shoot-Out 

Most people enjoy a game 
which involves shooting things. 
Shoot out gives you this 
pleasure. Be careful though, a 
Stray bullet from your gun coukd 
mean curtains lor you! 3 
types of th ingees, ail from the 
outer reaches of the galaxy, 
hover above you. The thmgees 
with the uncanny resemblance 



maze and get as far to the right 
of the screen aspossible. '6', '7' 
and '8 send you down, up and 
right respectively Left is om- 
mited as m practice it was never 
used 



to th© letter " , Q" are the bad- 
dies. indeed, pumping lead into 
one of these gams you a point 
Don't hit the “ X" shaped beings 
though, as these are your 
friends. Hitting ihese soon runs 
down your score, and quite 
rightly too. The enemy are not 
without defence though, space 
mines, or more accurately. 
“ 4 "s, are up there too, A 
carelessly aimed shot, hrtting 




I SfiUE “S” 

SO INPUT 
30 CL5 
40 LET ft*-"" 

50 LET ft = E 
100 FOR N=R TO C 

HO P&XMT 5 T A.N 'M" j ST D.. f*. *' 

; hT N/E,C;"W.;flT RND tLPNOK : ”B 

II 

150 NEXT N 
ISO LET A=MOT A 
190 LET N -ft 
345 LET B* = P$ 

350 LET INKEV* 

260 TP OS Hi> -5 THEN LE 

T 

270 LET A=R + T = “ « 

280 LET N=H+ i 

300 PP I NT AT ft,7L 

310 IF PEEK t PEEK 15350-PEEK 15 

jyyiibC'. 1 =-G THEN t SOTO M 
320 PRINT 
350 GOTO P 
500 PRINT 
530 GOTO r> 



118 



ZX COMPUTING DEC 198Z JAN 19B3 




IK GAMES 



one of these spelts " K ABOQM ' 
and shortens your life drastical- 
ly. A game usually lasts one 
minute exactly. The real time 
clock inside the deepest 
recesses of the ZX8 l enables us 
to be so accurate. Keys *5' and 
8' move your gun left and right. 

'■HOOT -OUT 

ADAM U APT NO 



'O' fires it. This program shows 
just what can be fitted into the 
IK ZX81 if the program is 
thought out carefully enough. 
Enough memory is saved to 
have 5 different ratings at the 
end of the program, from 
'Pathetic' to ‘Champ’ll 



invaders 

Every fun loving ZX81 owner 
dreams Of having a really good 
space invaders progrsrp to show 
oil to then friends. Unfortunate- 
ly these cost about f 5 a throw 
so you'll have to settie f or this in- 
stead. Must basic invaders pro- 
grams I have seen have only one 
invader who doesn't know the 
meaning of hostile] So this ver 
Sion has something going for it. 
There are 8 invaders, all thinking 
cruel Thoughts as they attack 
the almost defenceless earth, t 
As laser bombs fall unmercifully 1 

IWRDERS 

fibflh UBRING 



from the sky, your laser canon 
does its best to keep out the 
way The green rot in this case, 
black) meanies do not move 
from side to side as is the tradi- 
tion - it would be far too easy to 
win Instead they move random 
ly. If you eliminate all the in- 
vaders then a new sheet instant- 
ly pops up The keys used are 
the same as in the previous pro- 
gram - 5. 8, and 0. In this ver 
sion the aliens do not advance, 
you have a time limit instead. 
Well - even with this method 
you can t achieve the impossi- 
ble or can you? 



SCORE =14 
EXCELLENT 

PROGRAM LISTING 

i 5BVE “PI" 

= 0 LET =. -F 
50 POKE B ■ C 
es POKE C £ 

100 PRINT hT F . PNG - G , M 9 ” . RT 

jf p ^ *i a +* 

150'lF RNDM THEN PRINT RT F > RN 
O+G, " X V, RT F RND*G; 11 * * 

LEO LET H = AND INK EY $ = ‘ S ” 

> -_fR>F hNO INKEy $a"F.") 

15© IF INKEY $=’ 0" THEN GGSUB D 
IE PEEK 5 , U “HEN GOTO K 

305 ptjT).iT "E v C5LLr- lT ' QKin, a m ft 

4L i-u "CHfiMP =u;’ : OK' AND 

;>aL HNt 3<=.i> HLGSIDH AND 5<L 
RNC 5>*S; "PATHETIC” AND S : 3 
230 INPUT As 

24G CL 5 
250 GOTO M 

255 FOP MaR ' r Q Z STEP -Q 

31© PRINT AT Z . AT M , A +Z 

, i-t ii 

33© NEXT M 

340 IF PEEK iP-rPO -F ‘HEN RETURN 

145 IF PEEK tP+fl) =N then GOTO O 

34"* IF PEEK (P+R> ~T THEN LET 5 = 

5-0 

35© PRINT AT M .. A +Z 

*k li 

’370 LET 5=5+Z 

375 PRINT AT H.T SCORE*”; S; 11 11 

33© RETURN 



SCORE =4 

PROGRAM LISTING 



1 


SPUE 


‘ "e** 






1© 


LET 


R=T 






2© 


LET 


5=G 






30 


LET 


B=h 






4© 


LET 


H$- J0 li 


■ m 


mama 


9© 


FOP 


N=H TO I 






100 


LET 


R = P 4- t p, . 


«ND 


iNf- E Y 5 - 



X - if* : 

14© 

it 

160 

L 

170 

173 

175 

18© 
HEN G 

S3© 

S40 

250 

27© 

29© 

AN 

30© 

^10 

33© 



G AND tNKEY*=_ 5 

PR X NT H i ri#.i H t 1 j Hj 4 

IF INKEYt=5TR$ G THEN GOSUB 



GO SUE U 

LE ! 5 ” B f IKT < Hf-i.' : *J ■ — H 

LET 8«E *t£:tu' -E T » 

IF P4 = " ■■ t 

I OT G O 

NEXT N 
INPUT H 5 
CLS 

GOTO P 

LET U = IMT (RNO*T+B> 

IF PEEK (P+U-H) -G ThEU RETU 



FOR M = H TO T STEF . 
PRINT RT rf.U * | P‘ 
NEXT M 



M, U.: * 



'.’OR IPPLE3 


740 

345 


IF tJ-H-M THEN GOTO U 
RETURN 


LET 


R — T? 


350 


IF PEEK ip +-A i =G < HtN RETURN 


LtT 

LET 


E - 15437 
C = 16436 


360 


LET flUR-B+Ri =” - 


LE T 


D =255 


370 


LET 5 = 5 +H 


LET 


E = ie3 


375 


PRINT ■’ SCORE= ;5 


LET 

LET 


F = 

G=2? 


3-30 


RETURN 


LET 


H = 1C 


LET 


G-O 


LET 


1=0. 7 


LET 


H = 1 


LET 


U = 24 3 


LET 


1=60 


LET 


K - IOC 


LET 


U = 3 


LET 


L=9 


LET 


K=£9 


LET 


N=23 


LET 


0=40 


LET 


0=205 


LET 


R=2 


LET 


Q=2 


LET 


T = 13 


LET 


R=e 


LET 


U = 14 


LET 


T =61 


uET 


Usfi 1© 


» 


U=15 


LET 


U = 270 


L FT 


7 = 1 


LET 


L =350 


LET 


P = PEEt- 13 395+ PEEK 16397*256 


LET 


F = FEEK 16396+PEEK 16337*256 
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Amateur radio 
will become 
much clearer 
after 3rd Dec. 



The radio market has 
become more complex. Things 
have become more confused. 

Wires get crossed as new 
equipment floods onto the 
market. 

At the end of the day, 
even the most avid enthusiast 
spends more time trying to find 
out about new equipment than 
on the airwaves using it. 

As for the novice? 

They stand little chance of 
picking anything up at all. 

So we’ve decided to clear 
things up. 

On December 3rd our new 
magazine Ham Radio oday 
begins. 

Not a magazine you need 
a degree in electronics to 
decipher. 



Or one that still calls your 
gear a wireless. 

Rather a magazine that 
simply clarifies the vast range of 
electronic gadgetry available. 

Lists new equipment, 
analyses its performance. 

Thorough reviews, special 
features, news items and 
constructional projects. 

In a clear and concise way 
that will give everyone a perfect 
5 + 9. 

Ham Radio Today. 

Tomorrow. . .tune in and 
find out, 73. 
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HARDWARE REVIEW 



Getting into print 
properly 

Tim Langdell looks at Capital Computer's print 
interface which allows you to add 'proper' 
printers to the ZX81, Data-assettes tape control 
system ZX99, and the z-xtra by Cirrus which 
provides a 16K RAM extension, and a series of 
extra facilities in an EPROM. 



Whilst the Sinclair printer is 
clearly excellent value for 
money, the quality of its print 
COuld hardly be described as 
high quality. So if you are in 
terested in producing listings 
that are clear to read or in doing 
some kind of word-proCSSing 
with your ZX81 then a more 
standard type of printer would 
be useful to you. Up until recent- 
ly, though, it was not possible to 
add such a printer onto a ZX8 1 „ 
The primer interface from 
Capital offers this facility for si 
t aching either a serial IRS232) 
printer or a parallel [centronics 
typet one The interface comes 
as two printed circuit boards. 
One is a mini motherboard with 
two slots for hardware add-ons. 
The printer interface card itself 
fits into one of these slots and 
the other is free for another add- 
on of your choice The mother 
board also duplicates the con 
nector at the rear of a ZX81 and 
so you can still attach to 1 6K 
RAM pack quite easily. 

The edge connectors on the 
boards were of reasonable quali- 
ty and gave a snug fit. However. 
1 would not advise moving the 
ZX81 around much on a table 
top when the interface is attach 
ed. The interface allows a cen- 
tronics or RS232 type printer to 
be attached because it has an 
EPROM on board (a 2K 2716 
one by Mosteki which contains 
the necessary software to 
decode the output from the 
ZX8 1 into rhe signals which 
these two types of printer need 
to receive. Thus this software in 
EPROM handles the transmis- 
sion of the characters to be 
printed by dealing with the busy 
signals, sirobes. and setting the 
necessary Baud rate (speed at 
which the characters in the form 
of data bytes are sent to the 
printer i This EPROM sits in 
memory above the ZX8l’s 
ROM at around 9K (from 2000 



to 2800 HEX), Therefore this 
device is unlikely to conflict wilh 
any other add-ons and does not 
interfere with memory exten 
sions up to 48K. 

Setting Up The 
interface 

This was reasonably easy, 
although the instructions which 
came wilh the boards could 
have been more explicit For a 
serial printer you would need a 
14 pin DIL plug and a 25 
D-conneclor joined by ribbon 
cable of at least S way On the 
board are two D4L sockets, one 
14-way and the other 1 6-way 
The 14-way is used for a serial 
printer and the connections area 
as follows. 

8 N/C 7 GND 

9 N/C 6 N/C 

1 0 IM C 5 N C 

11 N C 4 N C 

12I PTTL 3 I/P RS232 
(BUSY) 

13 0PTTL 2 O.PRS232 

14 GND 1 GND 

As you can see outputs for TTl 
devices are also catered for. 
Capital daim this to be a full 
specif icat ion RS2 3 2 . which will 
therefore amply meet most peo 
pie s needs to add printers or 
modems. 

The baud rate for the 
RS2 3 2 is set by a DIL switch on 
the PCS. Switches 5 to 7 can be 
set either on or off to achieve 
baud rates from 50 to 9600. 
The booklet with the interface 
makes it clear how to do this. 

The Printer 

The parallel printer is as easy to 
attach and requires a 1 6 pm DIL 
header, a standard Centronics 
plug and 1 6 way ribbon cable. 
The connections to the 1 6 pin 
DIL socket on the board are: 



9 07 8 GND 

10 D6 7 FAULT 

11 D5 6 N/C 

12 04 5 UNIT SELECT 

1 3 D3 4 PAPER BUSY 

14 D2 3 BUSY 

15 D1 2 ACKNOWLEDGE 

1 6 DO 1 DATA-STROBE 

Selecting the number of 
characters per line on the print 
out is done by PQKEmg location 
16507 with the required 
number. If you don't tell the in- 
terface otherwise it POKEs this 
location with 64. You'll note in 
your ZX81 handbook Ip. 179) 
that this location is free in the 
systems area of RAM Calling 
the main printing routine is easily 
done by having a programme 
line or direct command as PRINT 
USR 9407. An astenx appears 
prompting you to type in either 
'S' to select the RS232 output, 
'P' for the parallel printer. X' to 
print directly from the keyboard 
(note this isn't possible with 
Sinclair's printer), or STOP to 
return to the BASIC programme 
again and halt printing You can 
also gel a hexadecimal memory 
dump by pressing 'M' tn 
response to the astenx prompt. 
But first you must set up which 
area of RAM ROM you want to 
print to the printer by POKEing 
the following locations: 

START OF DUMP 
POKE 16434, low byte 
POKE 16435, high byte 
END DUMP - 
POKE 16438, tow byte 
POKE 16439, high byte 

Another look at the systems 
area on pages 177 to 179 of 
your manual will reveal that 
these locations are usually used 
by the ZX81 as the SEED for 
RND and as the coordinates for 
the last PLOTed point rcspec- 
tively. Clearly these aren't used 
during a print out for these pur 
poses. 



Variables can be printing 
during a BASIC program by 
using a few lines (ike: 

10 CLEAR 

20 LET AS = "STRING" 

30 LET A USR 9533 

LUST will list a BASIC pro- 
gram beginning at the line 
where the cursor is, much as 
with the Sinclair printer. LPRiNT 
works us usual too anil sends 
the first string in the variable 
area. SHIFTED 9 allows (to get 
inverse G' cursor) lower case 
letters graphics or control com- 
mands. For instance, SHIFTED 
A gives the Centronics com- 
mandOC2. SHIFTED S gives the 
'SO' command and SO forth. If 
you do not have a larger type 
printer then these commands 
will not mean much to you, If 
you have a printer though, I sug- 
gest that you consult US manual 
for a full explanation of the con- 
trol commands. 

interfaces 

Capital claim that the interface 
has been updated since our sam- 
pie of it, andnow the EPROMof- 
fers more potential. Details are 
not available at present, but we 
understand the price is about the 
same at E39 95 + VAT. The 
mini motherboard costs C 1 4 50 
+ VAT. If you require a Cen- 
tronics or RS 2 3 2 type interface, 
then this one from Capital cer- 
tainly does the job. At a total of 
about E45 it is not Cheap, but 
nonetheless offers good value 
for money. Capital seem com 
mined to keeping their 
customers informed of im- 
provements, and mention such 
tempting items as a battery 
back up memory module and an 
a prom programmer to be on the 
way. Out of interest, the mini- 
motherboard also has a reset 
button on It which can be very 
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useful if your programme 
crashes. Using a reset button is 
much kinder to the machine than 
switching off and on again. 

ZX99 from Data- 
assette 

The ZX33 is *1 tape control 
system allowing you to handle 
up to four cassette recorders 
with your 2X81. It also has a 
simple version of an RS232 in- 
terface to allow a full size printer 
to be attached. The ZX99 
comes in a black casing which is 
well made and well designed to 
match the ZXBI's styling. It 
connects to the ZX81 with an 
edge connector of good make, 
and the '8 Vs rear connector is 
duplicated at the rear of the 
2X99. 

The sockets on the sides of 
the ZX99 allow the four 
cassette recorder to be attached 
and the RS232 as well. There 
are four LEDs on the front panel 
which indicate which of the 
cassettes is in operation. The 
unit comes w ith one of the most 
complete and lengthy manuals I 
have seen with any ZX8 3 add- 
on. It has some 48 typed pages 
of information. The four cosset 
tes which can be attached are in- 
tended to be two for input and 
two for output. That is. two are 
intended to be used as additional 
data storage and two to write 
programs or data Oh. The 
ZX99 contains a 2K EPROM 
which does all the work. Like 
Capital's interface this device 
also srts in memory at the 2K 
above the Sinclair 8K ROM. 

The unit is not a simple data 
storage device, but has many 
functions which are called with 
USR commands. There are four 
major types of command 
available: selection of a tape 
drive, reading, writing or skipp- 
ing blocks of data; copying 
tapes; and printing data or list- 
ings via the RS232 interface, it 
is possible to select i wo outputs 
at once and hence make two 
copies onto two different 
cassettes of the same data or 
program. The use of storing 
data on tape means that by sav- 
ing it m blocks you can load data 
block by block until the data you 
require is in memory. Thus, 
whereas a 1 6K memory exten- 
sion would probably only allow 
you to handle a list of about 1 50 
names and addresses, use of the 
2X99 would let you store and 
handle many limes this number. 
The ZX99 doesn't use the 
ZX8 1 's LOAD to get blocks of 
data into RAM as this would 
destroy the program in the 
memory as loading took place. 
The ZX99 uses a buffer by re- 
quiring you to send data to it in 




the form of strings. The string 
can have any label m the ZX8 1 's 
repertoire, but it is signposted by 
the contents of 2$, So if you 
choose to call your buffer A$ 
and have it 200 bytes long then 
a program would include these 
lines: 



terface also allows choice of so tunate enough to compare it 
called 'stop bits' and parity with the faster Spectrum 
checks. Inverse video produces system will now be painfully 
lower case letters on the printer, aware. Thus, while it would 
but the ZX99 gives you the op allow you to handle very large 
tion of reversing this so that the address lists and so on. rt would 
lower case letters are normally he rather frustratingly slow In 
produced and the graphics deed it is hard to imagine such 
mode of the '0 1 is than used to purposes being seriously achiev 
get capitals. This would be very ed by a ZX81 rather than a 
useful when doing word faster machine such as an 
processing with an expanded Atom, Apple, BBC, or even the 
2X81, Error report codes are Spectrum To be fair to Data- 
listed at the back of the manual assette though, when they taun 
(the ZX99 produces some extra ched this device the ZX8 1 was 
codes like the ZX8 1 'sown ones the only cheap micro available . 
which have such meanings as 

insufficient memory Space. Or Z’XTRA bV CIRRUS 
BREAK pressed while 2X99 in 

progress). There is also a full This device is a late entry to the 
listing of the completion codes scene of ZX81 addons. It is 
which are returned when a USR both a 1 6K RAM extension and 
function is called with LET a senes of extra facilities resi- 
STATUS These codes dent on an EPROM. The unit is a 

allow a very detailed analysis of large black metal box about 
why a recording may have failed twice the size of the 2X8 1 itself 
- anything from detecting poor Connection is made to the ZX 81 
electrical contacts to failing to with a standard edge connector 
select the correct channel. All in although this is probably the 
all. it is a very impressive device best quality one I've seen on anv 
for those who feel that they ZX81 add-on The Z XTRA 
would like to have some of the plugs into the mams and pro- 
data storage and handling vides power for itself and the 
facilities us u sally associated 2X81, Therefore the 2X8 Is 
with a disc drive, but cannot af own power supply is not need 
ford such a system, ivery few ed. On one side of the Z XTRA is 
exist for the ZX 81 any way I, The a 2.5mm socket to take a plug 
problem ts. how many people re from your cassette recorder's 
quire this type of storage? Now 'remote' socket. This allows the 
that 48K and 56K RAM packs Z-XTRA to turn the cassette’s 
are available one would im- motor on and off when 
agine these would handle most necessary. There is also a reset 
requirements of ZXS1 users, button, which allows you to 
The tape system is very slow on start the ZX 8 1 again after a pro- 
the ZX8 1 , as those of you for- gram crash without resorting to 



TO DIMA$ (200) 

1000 LET ZS - "A" 

1010 LET STATUS - 
USR 82 1 0 (reads data to tape 
from A$) 



Data assette recommend the 
use of the form ' LET STATUS 
USR . ' rather than RAND 
USR. . because the value 
returned to the variable 
STATUS' has been designed to 
give feedback as to the types of 
errors that might have happen 
ed. Reading into the string AS 
lor whatever} is (ust as easy us 
ing USR 8213. Many examples 
and Suggestions about handling 
data are given in the ZX99's 
manual. The unit also has a 
block skip instruction which 
allows you to get the ZX99 to 
skip past each program to 
check what you have on any 
particular tape, and to get ac 
curat el v to a space on tape for 
the next program to be saved 
to. The ZX99 can also be used 
to copy tapes either making 
one new copy or two depending 
on which USR command is 
chosen The manual's section 
on using the RS232 interface is 
extensive and shows clearly 
how baud rates from 1 1 0 to 
9600 can be selected. The in' 



The ZX99 in use, cont tolling foot cassette machines 
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9939 bytes. Above this value 
the most significant byte was 
displayed in HEX and the least 
significant In decimal - 3 father 
pulling method. Thus having 
15240 bytes left produced 
F240. To get a fully decimal ver- 
sion you could enter PRINT USR 
04 65 . 

When the unit was switch 
ed on pressing any key produced 
a beep. 

To turn off the beep '6' 
could be selected when in the 
menu mode, and ’7' would 
switch back on again. The beep 
sound could be switched on at 
any time by RAND USR 9716. 
and off again with RAND USR 
9735. The beep sound could 
also be sounded for a set period 
using RAND USR 9779 The 
period of the beep is set by 
entering RAND x beforehand, 
where x has a value between 0 
and 255. This beep period uses 
just the low byte of the RAND 
seed and so a maximum beep of 
25 5 seconds is available. 

It was possible to turn the 
tape recorder on and off by 
selecting either 8 or 9 in the 
menu. A memory test was also 
possible by entering PRINT USR 
9023, PEEK! 1 64 1 71 This tests 
every bit pattern for every loca- 
tion and takes about l min 40 
secs. I'm not sure whether 
many ZX81 users would find 
this very useful. A more useful 
facility was the RENUMBER 
routine called with RAND USR 
8192. The version in EPROM 
was only a prototype renumber 
mg but leaving GOTOs and 
GOSUBs unchanged. A full ver- 
sion will apparently become 
available. 

to Sum up 

The Z XTRA consisting of 
ZXPAND la 16K RAM extern 
sionl, Z XTEND (an EPRQMl in- 
corporating ZX PRES ( only ) a Cirrus Electronics, 

high speed cassette ■ 0 port, Mazzard Cottage, 
costs £59.95 in kit form, and East Hill, 

£79.95 fully built. Postage and Ottery St Mary, 
packing is an extra £2.95 At Devon EX1 1 1 QH 



this price I have my doubts 
about how many ZX8 1 owners 
will buy this unit You may 
already have a t 6K RAM pack in 
which case you might be more 
interested in the EPROM 
facilities only. Cirrus do not plan 
to offer this though, which is a 
pity Perhaps they will change 
I heir minds If the 16K RAM is 
not needed then all you are left 
with for about C80 is a reset 
button, a fast cassette SAVE 
and LOAD and a 10 port 
Although Cirrus neglect to men 
tion it in their literature, there is a 
connector at the rear of the unit 
taking the output of a Z80 PlO 
chip to enable an EPROM pro- 
grammer to be added. At £80 
this does not seem good value. 
Their choice of only selling the 
2 -XPRES with the unit seems a 
pity, why not □ few extra useful 
routines Such as a RENUMBER 
or the BEEP facility too? They 
had a space invaders game on 
the EPROM for demonstration 
purposes, and so clearly intend 
to market such software on 
ROM too. Perhaps a game on the 
EPROM as it comes might be 
worthwhile The total package 
with ail of the options reviewed 
above is estimated by CIRRUS 
to sell for £70 in kit form and 
£93 ready built This is a great 
deal of money to spend on a £ 50 
machine! 

In conclusion this is a nice 
piece of equipment which is well 
made, but is likely to be outside 
the price range and needs of the 
average ZX 8 1 owner, 

ADDRESSES; 

Capital Computers Ltd , 

1 00 Church St., 

Luton, Beds LU 1 3LG 
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the extreme of switching the 
power supply off and on 

On switching on you will 
have 1 6K of RAM and to access 
the Z-XTRA's facilities you will 
need to type RAN USR 9834, 
(the EPROM resides once more 
at the 2K above the 8K ROM i A 
menu may then appear on the 
screen. I say may because at the 
time of writing CIRRUS had not 
yet fully decided which options 
would be available with the 
basic machine, However, with 
ail options chosen a display like 
this will be obtained: 



blem though as the saving and 
loading is extremely fast there 
is also a 'checksum' on the 
operations meaning i hat loading 
and saving errors are detected 
and poor copies are very unlike 
ly if a LOAD is terminated by 
0 0 then the loading went well, 
but if it returns X/0 then there 
was an error in the loading. Note 
that unlike the 2X81 or Spec 
t rum's normal loading systems 
this system will load a poor pro 
gram and allow you to list it and 
make corrections. 

in general the facilities 
available with my review sample 
were impressive, It was possible 
to obtain a HEX display of 
memory contents by simply 
entering '3' when the menu was 
displayed. SLOW mode must be 
chosen, and an address prompt 
appears. The address «i HEX 
where you wish to start is 
entered and When SPACE is 
pressed the memory contents 
are displayed filling the screen 
A cursor indicates which byte is 
presently being looked at by rhe 
unit , and t his cu rsor can be mo v 
ed through memory very quick 
ly. (pressing the SPACE moves it 
right, N moves it left!. The 
screen automatically scrolls up 
or down depending on where 
the Cursor is T o Copy the screen 
to a ZX printer you Simply press 
*Z' and to exit the facility you 
press ‘Q’ I for 'quit'}. To modify 
any byte m RAM (not ROM of 
course! you simply align the cur 
sor with the byte in question and 
enter the new value. Pressing 
Z XPRES is a very fast pro the SPACE again moves the cur 
gram data loading and saving sor on and leaves the new byte 
system which allows you to in RAM displayed on the screen, 
save or load the entire 1 6K or This facility has obvious uses to 
RAM in less than a minute the machine code programmer, 
(typically 30 seconds). This but is perhaps of rather less use 
gives it a baud rata of several to the rest of us, 
thousand and makes it even 
faster than the Spectrum. 

However, you have to save the 
entire 1 6K even if there's only a 
1 or 2 thousand byte pro* 
gram in it. This is not a pro- 



LOAD 

SAVE 

HEX DISPLAY & MODIFY 
INVADERS 
FREE MEMORY 
DISABLE KEYBOARD BEEP 
ENABLE KEYBOARD BEEP 
SWITCH TAPE ON 
SWITCH TAPE OFF 



CIRRUS were at pains to ex- 
press that this is not the choice 
available on the basic unit, but 
rather a 'taster' of what will be 
available to purchasers of the 
unit m the form of custom 
EPROMS fitted in rhe Z-XTRA's 
case. As it is when you buy n it 
will probably only have the so 
called 2 XPRES tape SAVEing 
and LQADing system in it (no.s 
1 and 2 above), so I’ll mention 
this first, 



Data-assette, 
44 Shroton St 
London NW1 



Memory 

Free memory could be determin- 
ed by selecting 5\ and this 
displayed the free memory up to 



tnside thv ZX99 
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A retailer for Sinclair accessories in the 
Y orkshire/ Lancashire/ Humberside area. 

We are situated dose to the Ml & M62 
motorways and offering easy parking. 

As well as a complete range of hard and 
software, our service department can 
repair, modify or fit a wide range of 
accessories. 

For farther details of these and many other 
services phone: 

PHILIP COPLEY 
on 

0924 272 545 

Manufacturers of accessories looking for a 
retailer in our area are invited to contact us. 

SPECTRUM SOFTWARE/HARDWARE 
AVAILABLE NOW 

Hours of business; 

MONDAY to SATURDAY, 10am to Bpm 



THE EXPLORER'S GUIDE 
To The ZX81 

The Book for the ZX81 Enthusiast. 

By Mike Lord, 120 pages. 

Programs for IK RAM, and programs for 
16K R AM Games. Business and Engineering 
Applications. RAM & I D Circuits. Useful 
ROM Routines Hints and Tips. 

f 4 95 



What Can I Do with IK? 

EJv ftra [jr* V**Wilii» A iiwih pnrt i* filial lw 

?n* urw.ipanrfeij 7X8 1 ^ 

The ZX80 Magic Book 

Mastering Machine Code on your ZX81 

B> T<|f" Bfl'Xf 1BQ 0* .nwif'lt **IL|€ ti) ifK] *.[^1 *.n- 



*a PH id 5 >NCLUDE U * P & P AND 
.41 APPLlCASLt 

VISA ■: : ‘ >VE»S Aflb M * 

CAflRlACiE P{FI OADiW 



TIME DATA LTD Dept G 57 Swaliowdaie. Basildon, 
Esse* 5S16 5JG Tel: <02681 411125 MON FRI) 

tiHlEDAtA 



SPECTRUM - ZX81 



STARSHIP ENTERPRISE 

thro jgl- the stars ,is n stars* (-■ commander ih this 
eifcrting nfw spar^f ship ^muiat ion This new advanced version 
□f Startrek uses the full colour graphcs and sound facilities Of 

modern rraqros Full 3 D - Klinggn .mack* graphic hyper. warp. 

plus .:i» the normal Startre*. features and a whole lot more 
iisid up to one nf the hest games in the galaxy 11 

40K Spectrum £5 95 

ORBtTER 

Fast and fuftOuS act inn is w hat you gpt in this anw>rtg 
□afender-^tyie program for the ZX Spectrum 

ORBITED written entirely m m -r cpd^ and has fulf arcade 
features including stunners reverse, hyper-spaca continuous 
scoring and snund effects humanoids landers mutants and 
an the other alien nasties 16K or **SK Spectrum £5 55 

GROUND ATTACK 

Survival. f5 the name of the game m this exerting Scramble- 
type arcade game for the ZX-S&ectrun 

Vo tr mission h to pilot your- spaceship through tortureous 
caverns while destroying the enemy miss^e launchers and fuel 
dumps 

GR.OUND ATTACK is written completely m machine code 
And has full arcade features including lasers, bombs explosions 
continuous sr.onnq jnp sound effects plus rockets, fuel dumps 
and airborne aliens 1SK or 4BK Spectrum £5 95 

Any hiring lending nr copying (except bachupl of 5 ilversu*t 
software is strictly forbidden without written permission from 
SilversoFt 

GENEROUS DEALER DISCOUNTS AVAILABLE 

S^versoFt Ltd HS Orange Street LONDON WC2H 7EO 



NEW? ZX81-COMPILER 

Yes* Now you c an write machine code on your / X 8 1 Nb more 
messing about with assemblers and disassemblers simply type 
m the BASIC program and the machine does the rest 
ONLY £5 95 

ZX81 ARCADE ACTION (New low prices! 

MUNCHER EnciUMnaemariQame for the ZXB1 £4.95 



MUNCHER Exciting pacman game for the ZX91 
ASTEROIDS "Just th* thing for asteroid addicts" 
INVADERS "Probably the best version of INVADERS' 
ALIEN-DR OPOUT Exciting ORIGINAL arcade game 
STARTREK YESfyeu can be a starship commander 
GRAPH 1C GOLF IR graphical! y displayed holes 
SUPERWUMPUS An underground adventure 



£4.95 
£3 95 
£3.95 
£395 
£3.95 
£3-95 



GAMES PACK 3 Fantastic value for money, nearly 50K of 
progr* me on one cassette! Only £3-95 



Please send me 

I enclose a cheque fPO f or £ . 

Name 

Address. 



_ZX4 1 



Silver-s oft Ltd. 20 Orange Str eet. LONDON W C3 H 7ED _ 









CPL COMPUTING 

ZX SPECTRUM 

SOFTWARE 

DEFENDER lesion ol ihe opulai ar. ade game 
including, six types ol alien: full vertical movement 
and two dimensional play, high score; smart bombs 

MISSILE DEFENCE Fire your intercept missiles 
promoting your cities and missile bases from the 
enemy, With on screen scoring 

SPECTRUM INTRUDERS Includes an ever in 
creasing rate of difficulty High scoring saucers and 
continuous fire 

SPACE WARS Two ptayer game destroy your 
enemy before he destroys you Complete two dimen- 
sional movement 

All programs include two dimensional animated 
graphics, with full colour and sound 



ANY 2 PROGRAMS * £4-95 

ALL 4 PROGRAMS..,. £7.45 



Sono to CPL COMPUTING, Software Department 
White Lodge, Skidby, n, Humberside HU16 5TF, 

Make all cheques/postal orders payable to; 
MR C. DORAN 

MAIL ORDER ONLY 



THE 

BUFFER 

MICRO SHOP 

(NEXT TO STREATHAM STATION) 

THE OLDEST SOFTWARE SHOP EXCLUSIVELY FOR 

SINCLAIR COMPUTERS 

PROGRAMS. GAMES, "ADO/ONS 

SPECTRUM SOFTWARE NOW AVAILABLE 

MOST OF THE MAIL ORDER ITEMS ADVERTISED IN 
THIS MA GAZSNEA VAHABLE 0 VER THE COUNTER 

★★★ 

LOADING PROBLEMS? TRY OUR INTERFACE 
BUSINESS & TECHNICAL DATA HANDLING PROGS 
PROPER KEYBOARDS CONSOLES VDU's 

★★★ 

374 A STREATHAM HIGH ROAD, 
LONDON SW 16 
Tel: 01-769 2887 

S.AE APPRECtA TED FOR CATALOGUE 

OPEN TUES SATS 10 30 5 JO CLOSED MONDAYS — . 



~7\/Ql 

L/\U\ 




from 

J.K. GREYe SOFTWARE LTD 

THE IWGEHERRTIOIISOFTURRE HOUSE 

'Without Question the finest machine code games available 
today. 4 :, J.N, ROWLAND Product M.inage* lor W.H SMITH. 



OAMfSTAPf 1 tor IK 

ig r,imn ,r* ASTEROIDS UFO CODE. 
GUILE OF INF K AlEIDESCP^E *r c 



HU4JULY THE BEST VALUE Ik TAPE AVAILABLE 



Wn W !■ 



UaHm Of CM COfTWiltDn 





GAMUT AJPf 3 few lIK a m 

■ (FT AB FKJ HTIT B Sue*-L cod# S^.h Betti* S*f 

JflanWT « fc4£fcgroun<1 of fWl'iwTfl Hih **ih It^nn-hy 
* s^lnvnnrii il yXl till Tfm *#*#*<^1 

PyAaMiP Ca 1- yO\. ,-j 7 ¥* ■'■-r Pvaimifl? V.ihf p 1 - 
rf will iijiitttrine 1 4 Th*r*#ff r^m* 

ARTIST Th* uIiytum Desi gner* m3 H 10 

Mfm^«,SAV£ COP 1 ' nUflOgi/gLS.ftc 



GAME ST AFE tto* 1#K arty {4.K 

-CATACOMBS A Mu*f. (.*>*< GrapVm i Adwnl^rp la h 
#¥#I CAft contort up to S Room* 8 P iwdfl ? Mohmim 
F6M M Tram PNfllrxni m Eatf (10 (he 
V>d tfwre'f an mliOiiP rtMfntwt ol i*vp4 

NOTE Th4 rt NOT an# Of Ihtf honied lflM 

Artv*ntor#i » «*) 

“An fff rfrnr Airh't'rt ^ifftp 





_ Eh#r* 



GAME START 4 hi# IBK 
*JD MONSTER MAH 

Jr^lrtfvpf.1# GcpphAr^i Cff. trfy* yw Eh#|W< 

Th* EXIT ii fhrrr KmhYw* bvl wi i* * T BIX, 
arm it* after YOU 1 A* m JD f RlM m« ittoifly run 
to*er*H yog ^ (ull vou rf wen *0^*^ 

'•#.« mu twfCHr' 

■>30 «AZf u m* A*u j?-#» ' **** *##n in# 

ZM& r C0MPU TtR b V iDfrO G* Mi £ 

"ff f VO ChOOH vit [V# fd am h yv-w (rt# rapaO**#* irf 

r.hp rf** j * Gray# i 30 VAH rhr -# rtrifrvr rf.>vflr- 

^ GOMPijT *#ur ir i i¥lfclr : Jw^pri# 1 PQFK .1 Afl COAW / revfi r 



G AME STA Pf 4 In# 1 |M 



.vitCMi 

SufW ’ail 



■ID DCFfWCHA hs. ■ Spa ■ .a-'# 

MprPirw CDcSf 3D v*fi#bn Ot TF» Area* ’irfMil* You hA#t 
TO uvr yOu* hO^ii frtrwf from Ttw nwiiyJrny 4-**^ SD*Ce<ritt 
Thu 4 all ir* JD YOUr Rfrpwi yOw rh* hwm ogl 

Of rfrxjr Ft^hipri r.ftekpit wiriOuw t he mOviPl eM' 

you or Iky up O* 0 O¥yti ri ttigT-E dBrecdorn 1 iu*t pi y-ixj 

wrtfP rpatty nl r Sul YOU ARf 1 t he SAucaTt 

w K’iiri *. j v«^- row-Mi > .^.i ' 30 -*-■«! if- K:I V«u - > -■ YOur dnc. #v 

ACiudBI Scot# ShM Sirengitft PfrOipT'nty f - -rwarrr R*dL# pod tfjtjf vurwtc r e*n. 

#bwr (Otalmg pLpn^l S Iri M*-=pOfi £ 

ftaama- Biaslt FnoEQ« Bea^ i up to 4 tn«#ny Saucer* *nd o* coune it* a** m 

too 3d 1 

■ Wiffl n#f" SfNCUfflySffl 





Game st are ifwix 



. cmhr FI IS 



■ Trie Df i^i 



-BJtiAKOUT Suf.^ F.iV Futf S. rr***. Dm -i* C»*” e * 

M ia t ouiiir rtwtrt an *-iim^i vwtvf Se# h -ow mut* M 
rOg ( h, pourtdi gom-en I o D^ilan All 

#n VlachHrtii CotJ# frv f«t A cl ton w-rh 3 Spwli 2 8 aE Sum 
arul hhrert o* The beat fiRf AkOuT around 

and it Ttin pnee ypm c#"' r go 

WHICH MICRO A SOF REVIEW 



GAMES MARKED * INCL MACHINE CODE 

Pmcds include] VAT and U K . P 8 ? P 
(Add appropriate Poitw qn foreign OrdenS. ChFLiue^.P.O.s to 

J.K.GREYE SOFTWARE LTD 

Dvptljrl^ @rendan Close. Old^nd Common, Bristol 6£15 6QE 
CREDIT CARD SALES FOP NSTANt DESPATCH BY PHONE ONLY 
lCl01«U»^Afn 7&m- 



IT y<H, pfiifiir to bafoffl buylhg --urt ra^Jr ■ l ' <»AMi ST APIS 
**» stocked by (he toUowi‘ ,, ifl strife* 



BUFFER M(C BOSH OP 

GAMER 



GEORGES 
MICROSTYLE 
MICROVYARE 
SCREEN SCENE 
W H SMITH 
2 EDMTRA 



3^4A SifBaiheTb ftd L Q^dur- SWTh 

?4 CUowce*ler Ad In^hTon, 

89 Sf . ftrigt^ Avon- 
ZB Leftwown Hti . i#feh. Avon. 

131 Vrdtf*! flu L*C**TV # 

(MSI C^ori^eiRd Ch«tta#ifwTi GSm, 

OvfH TOD Con^owief Bnnc h#v 
5 Stho0l Lanrt »Grr*Ort OtW! 1 



TRADE * EXPORT ENQUIRIES WELCOME 
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HAVEN HARDWARE 
E3 ZX PRODUCTS 

SAi I'-r lela-> 4 Astjy A^>y Wofk.nglc.t'i Cv^Dfia CA14 4-RH 

PrrCBS tficluEJy VAT vl n ! . r 

f, 1 of our fjfoducts are also 8* a ilaWe- from [h+: tallowing ageYrtS 

THE BUFFER SHOP S-‘ ■ ,f | M , V-.V- 

MICROWARE 

PHILIP COPLEY HI-FI, Jfl ‘ - ■ - ..f 

SWAMP MONSTERS (NEW) E6.S0 , ; : ;v* . 

mj chine.' r.uiJc a th fun cc.uur an 3 sou* d Gude your rob-ci itYrougn an alien 

swamp and iryto dMUciy the monsters mai it :Wotsci0ut3?K Model 

A * user Po-n'i 

SHOOTOUT £5 00 ■ yOL* wiv- 

R-jn an0 behind (he Aagor^ and caelum whtfat shooting id ituskitie* 

Fyli r:0iQu* g#apfu« £Our*l 

INVADERS KpSO 

it uM Si'S Mode 2 coiouf graphics sound 

FIRIENWOOO (NEW} £6 50 

Paradise through caverns and a 'otos - in j land of Monsters end Magic 
where dfiiin watts around every cofner 

SPACE FIGHTER £5 50 irlt, ■! : 

. Hje s*' ip acr ss the Bmp! „ a ! i o ! ? pac e in t h - - o » . k- u-nh | d r - >„■ »Vi H . mu 

Sofsnve this vflify comp^i, \&&\ $jf you# atxtoy 

HANGMAN £4 00 A - . ■ r . ■" ’ J?" 5 -v - -v 

word ga^e Ttyee evcis OJ a lay agaiisi tne efeck As you anpeve your 
score ifre response rime is rotfucefl 

PROGRAMS it " ! i ■ - - ■ I--. ■ ■ : i| ■ 

Ordered Send S A E lor^jllrafi^alprcgrams^ndpriceiiskts A 32K memory 
required unifies marked * 



WANTED URGENTLY 

Bulk supplier of 5-way keyboard sockels as used on ZX81 and 
ZX SPECTRUM required. Please send samples of 100 off, 1 000 
oil and 10000 oil prices or ring 004 886 627 (24 hour ansalone). 
ACCESS CARD ORDERS ACCEPTED 




The Spectrum Handbook 

DR TIM LANGDELL 

A comprehensive and accessible introduction to the ZX 
Spectrum, A handbook and program library in one - The 
Spectrum Handbook contains more games and 
application programs than any other book on the market 
and contains over 80 programs. 

224 pp £4.95 (paperback) 

A Century PCW joint publication 



ORDER FORM 

To: Department 01C, George Philip Services Ltd. 
Arndale Road. Wick. Little ha mpton. 

West Sussex BN17 7EN. 

Please send me copy /copies of 

THE SPECTRUM HANDBOOK by TIM LANGDELL 
at i 5 45 per copy (post paid) 

I enclose my cheque/postal order for 1 

(payable to George Philip] 

Name 

Add ress 



Wfjsp M,y» 28 4syt tot delivery . 



ZX81/ZX SPECTRUM 
HARDWARE 




PROFESSIONAL DESKTOP CONSOLE FOR THE ZX81 
IT RAISES AND TILTS THE TV TO MINIMISE EYE- 
STRAIN HOLDS IN PLACE THE ZX81 PRINTER. RAM 
RACKS (AND OTHER ADD-ONS). POWER SUPPLY 
TAPE RECORDER AND HIDES MOST OF THE WIRING. 

PROVIDES STORAGE SPACE FOR CASSETTES 
PENCILS, ETC 

OPTIONAL: TWO BUILT-IN ILLUMINATED POWER 
SWITCHES SIMILAR UNIT FOR THE ZX SPECTRUM 
ALSO AVAILABLE WHICH HOLDS ZX MICRODRIVE IN 
PLACE 

TV Stand removable lor access to add-ons, wiring, etc. 

Can be used separately from Base. 



YOUR Af*D APOHE$$'. - i» „ • 




Sub- Totji 

CjrrLUj# 

Tom Dui 



Cheques P O made payable to: 

COMPUTERLOCK 2 WYCHPERRY ROAD 
HAYWARDS HEATH. WEST SUSSEX RH16 1HJ 
Telephone; (0444) 451986 

an Price* inclusive Of VAT, Allow 28 day* for delivery. 
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SPECIFICATIONS 
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MACHINE 

SPECIFICATIONS 



ZX80 

Dimensions 

Width 174mm 16-85 ini 
Depth 21 8mm (8.58 in) 

Height 38 mm (1 . 5 in j 
Weight 300g MO.SozI 

Micro processor Memory 

Z80A 3,25 MHz clock 

ROM 4K bytes containing BASIC 

RAM. IK bytes internal, externally expandable to 16K bytes. 
Display 

Requires an ordinary domestic black and white colour TV. The 

lead supplied connects bet ween the ZX8G and your TV's aerial 
socket. The display organisation is 24 lines of 32 characters 
per line showing black characters on a white screen TheZXBO 
does not connect to a printer, 

Programming 

Programs can be entered on the keyboard or loaded from 
cassette. The ZX80 has automatic "wrap round" so lines of 
program can be any length but not multi statement tines. 

Syntax check 

The syntax of the entered line is checked character by char 
acter, A syntax error cursor marks the first place the syntax 
breaks down if there is an error. Once any errors have been 
edited out the syntax error cursor disappears. Only syntax 
error free lines of code are accepted by the ZX80. 

Graphics 

Total of 22 graphics symbols giving 48 x 64 pixels resolution 
consisting of 10 symbols plus space and inverses. Includes 
symbols for drawing bar charts. Under control of your BASIC 
program any character can be printed in reverse field. 

Editing 

The line edit allows you to edit any line of program or input 
including statement numbers. The edit and cursor control 
keys are EDIT, RUBOUT, HOME. 

Arithmetic 

Arithmetic operators +, ,x. exponentiate. Relational oper 
ators , yielding 0 or 1 Logical operators AND OR 

NOT yielding boolean result. Relational operators also apply to 
strings. ZX80 BASIC uses 16 bit two's complement 
arithmetic ( ? 32767 J. 

Variables 

Numeric variable names may be any length, must begin with a 
letter and consist ol alpha numerics Every character in the name 
is compared thus an infinity of unique names is available. 

String variables may be assigned to or from, shortened but not 
concatenated String variable names are AS ZS. Strings do not 
require a dimension statement and can be any length. 

Arrays have a maximum dimension of 255 (256 elements} each. 
Array names consist of a single letter A-Z. 

Control variable names in FOR. , . NEXT loops consist of a 
single letter A -Z. 

Expression evaluator 

The full expression evaluator is called whenever a constant or 
variable is encountered during program execution. This allows 
you to use expressions in place of constants especially useful in 
GOTOs, GQSUBs, FOR. . , NEXT etc 
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Immediate mode 

The ZX8G will function in the "calculator mode" by immed- 
iately executing a statement if it is not preceded with a line 
number. 

Cassette interface 

Works with most domestic cassette recorders, The transfer rate 
is 250 baud using a unique tape recording format Other 
systems are not compatible with the ZXSO's. The ZX80 also 
SAVE* the variables as well as the program on cassette. There- 
fore you can save the date for updating next time the program 
is executed, The ZX8G does not support separate data files. The 
lead supplied with the ZX80 is fitted with 3.5mm jack plugs. 
Expansion bus 

At the rear has 8 data, 16 address, 13 control lines from the 
processor and Gy, bv, 9 11v, 0 and internal memory control 
tine. These signals enable you to interface the ZX80 to your 
own electronics, PIO, CTC. S10 if you want I/O ports etc, 
Power supply 

The ZX80 requires approximately 400mA from 7— llv DC. It 
has its own internal 5v regulator. 

TV standard 

The ZX80 is designed to work with UHF TVs (channel 36|and 
is the version required for use in the United Kingdom. The 
ZX8Q USA is designed to work with a VHF TV( American 
channel 2 European channel 3) and is the version required for 
the American TV system, also for countries without UHF. 

ZX81 

Dimensions 

Widih 167mm (6,32 in) 

Depth 175mm (6,80 in) 

Height 40 mm 11.57 in) 

Weight 350 gms 112 15 oz) 

Microprocessor Memory 

Z80A 3.25 MHz clock 

ROM Containing 8K BASIC interpreter 

RAM IK bytes internal, externally expandable to 16K bytes. 

Keyboard 

40 key touch sensitive membrane. Using function mode and 
single press keyword system, this gives the equivalent of 91 
keys and also graphics mode allows an additional 20 graphical 
and 54 inverse video characters to tie entered directly 
Display 

Requires an ordinary domestic black and white or colour TV. 
The aerial lead supplied connects the ZX31 to the TV aerial 
socket The displa'* is organised as 24 lines of 32 characters 
with black characters on a white background 
T wo mode speeds 

The ZX81 can operate in two software selectable modes FAST 
and NORMAL. FAST is ideal for really high speed computing 
In NORMAL mode however the ZX81 allows continuously 
moving, flicker free animated displays 
Printer 

The 8K ROM will permit instructions (LPRINT LL1ST and 

COPY) to drive the Sinclair ZX Printer 

Programming 

Programs can be entered via the keyboard or loaded from cass 
eite. Programs and data can he saved onto cassette so that they 
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are not lost when the ZX8t >5 turned off. 

Syntax check 

The syntax of a line of program is checked on entry, A syntax 
eiror cursor marks the first place the syntax breaks down if 
there is an error. The syntax error cursor disappears when errors 
have been corrected, Only lines free from syntax errors will be 
entered into the program. 

Graphics 

Apart from the 20 graphics characters, space and its inverse, the 
display may also be divided into 64 x 44 pixels, each of which 
may be 'blacked' in or ’whited' out under program control 
Editing 

A line editor allows you to edit any line of program or input, 
including program line numbers. Lines may he deleted, in 
creased or decreased in sue. 

Arithmetic 

Arithmetic operators +, — , x, , exponentiate. Relational oper 
alors =, ■ , =, =„ may compare string and arithmetic 

variables to yeild 0 (False) or 1 f T rue}. Logical operators AND, 
OR, NOT yield boolean results. 

Floating point numbers 

Numbers are stored in 5 bytes in floatingpoint binary form 
giving a range of + 3 x 10 J ”to * ? x lO’^accurate to 9Vi 
decimal digits. 

Scientific functions 

Natural logs antilogs; SIN COS. TAN anil their inverses;SQR; 



e«. 

Variables 
Numerical ; 

String: 

FOR NEXT loops 

Numerical arrays- 
String arrays: 



any letter followed by alpha numerics 
As to Z| 

A-Z (loops may be nested to any 
depth, 

A-Z 
A i to li 



Arrays 

Arrays may be multi dimensional with subscripts starling at t. 
Expression evaluator 

The full expression evaluator is called whenever an expression, 
constant or variable is encountered during program execution. 
This powerful feature allows use of expressions in place of 
constants and is especially useful in GU IG, GUSUB etc. 
Command mode 

The ZX81 will execute statements immediately, enabling it to 
perform like a calculator. 

CusseMe interface 

Works using domestic cassette recorders. The transfer rate is 
250 l>aud and uses a unique recording format not compatible 
with other systems. The ZX81 will save the data as well as 
the program to avoid the need to re-enter the data when the 
program is next loaded. , 

ZX81 will search through a tape for the required program) 
The cassette leads supplied have 3-5 mm jack plugs. 

Expansion port 

At the rear, this has the full data, address and control buses 
from the Z3DA CPU as well as QV. +5V, +9V.0 and the mem 
ory select lines. These signals enable you to interface the ZX81 
to the Sinclair 16K RAM pack and ZX printer. 

Power supply 

The ZX81 requires approximately 420mA at 7 11V DC, It has 
its own internal 5V regulator. The ready assembled ZX81 comes 
complete with a power supply. The ZX81 kit does not include 
a power supply 

TV standard 

The ZX81 is designed to work with UHF TVs (channel 36) 625 
lines. 



ZX SPECTRUM 

Dimensions 
Width 233 mm 
Depth 1 44 mm 
Height 30 mm 

CPUfMemory 

Z80A microprocessor running at 3,5 MHz. t 6 K byte ROM con- 
taining BASIC interpreter and operating system. 

16Kbyte RAM (plus optional 32K-byte RAM on internal expan- 
sion board) or 48K-byte RAM 

Keyboard 

40-key keyboard with upper and lower case with capitals lock 
feature , AH BASIC words obtained by single keys , plus 1 6 graphics 
characters, 22 colour control codes and 21 user definable 
graphics characters. All keys have auto repeat. 

Display 

Memory mapped display of 256 pixels x 1 92 pixels: plus one at* 
tributes byte per character square, defining one of eight 
foreground colours, one of eight background colours, normal or ex- 
tra brightness end flashing or steady. Screen border colour also 
settable to one of eight colours Will drive a PAL UHF colour TV set , 
or black and white set (which wilt give a scale of grey), on channel 



Sound 

Internal loudspeaker can be operated over more than 10 octaves 
(actually 1 30 semitones) via basic BEEP command. Jack sockets 
at the rear of computer allow connections to external amplifier; 
speaker. 

Graphics 

Point, line, circle and arc drawing commands in high -resolution 
graphics. 

16 pre-defmed graphics characters plus 21 user-definable 



graphics characters. Also functions to yield character at a given 
position, attribute at a given position (colours, brightness and 
flash) and whether a given pixel is set. Text mav be written on the 
screen on 24 lines of 32 characters. Text and graphics may be 
freely mixed. 

Colours 

Foreground and background colours, brightness and flashing are 
set by BASIC INK, PAPER, BRIGHT and FLASH commands. OVER 
may also be set, which performs an exclusive - or operation to 
overwrite any printing or plotting that is already on the screen. IN- 
VERSE will give inverse video printing, These six commands may 
be set globally to cover all further PRINT, PLOT, DRAW Of CIRCLE 
commands, or locally within these commands to cover only th* 
results of that command, They may also be set locally to cover it 
printed by an INPUT statement . Colour -control codes, which m 
be accessed from the keyboard, may be inserted into text or pro 
gram listing, and when displayed will override the globally set col- 
ours until another control code is encountered Brightness and 
flashing codes may be inserted mto program or text, similarly 
Colour-control codes in a program listing have no effect on its ex- 
ecution. Border colour is set by a BORDER command. The eight 
colours available are black, blue, red, magneta, green, cyan, 
yellow and white All eight colours may be present on the screen at 
once, with some areas flashing and others steady and any area 
may be highlighted extra bright. 

Screen 

The screen is divided into two sections. The top section — normal- 
ly the first 22 lines - displays the program listing or the results of 
program or command execution. The bottom section normally 
the last 2 lines — shows the command or program line currently be- 
ing entered, or the program line currently being edited. It also 
shows the report messages. Full editing facilities of cursor left, 
cursor right, insert and delete (with auto repeat facility) are 
available over thisime. The bottom section will expand toaecept a 
current line of up to 22 lines. 
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Mathematical Operations And Functions 

Arithmetic operations of + , , x, , and raise to a power. 

Mathematical functions ol sine, cosine. Tangent and their inverses; 
natural togs and exponentials: sign function, absolute value func- 
tion, and integer function; square root function, random number 
generation, and pi. 

Numbers are stored as five bytes of floating point binary giving a 
range of + 3 x 1 0 39 to + 7 x 1 G 3& accurate to 9 '/t decimal digits. 
Binary numbers may be entered directly with the BIN function. = , 
>, <, >=, < * and <> may be used to compare string or 
arithmetic values or variables to yield 0 (false) or 1 (true) Logical 
Operators AND , OR and NOT yield boolean results but will accept 0 
(false I and any number (true). 

User-definable functions are defined using DEF fn. and called us- 
ing FN. They may take up to 26 numeric and 26 siring arguments, 
and may yield string or numeric results. 

There is a full DATA mechanism, using the commands READ, 
DATA and RESTORE, 

A real-time clock is obtainable, 

String Operations And Functions 

Strings can be concatenated with * , String variables or values 
may be compared with -,>,<,>=,< . < > to give boolean 

results. String functions are VAL, VALS, STR$ and LEN. CHR$ 
and CODE convert numbers to characters and vice versa, using the 
ASCI I code A String slicing mechamsm exists, using the form a $ (x 
TO yf. 

Variable Names 

Numeric - any string starting with a letter (upper and lower case 
are not distinguished between, and spaces are ignored). 

String - A$ to ZS 
FOR-NEXT loops - A Z. 

Numeric arrays A-Z. 

String arrays — AS to Z$. 

Simple variables and arrays with the same name are allowed and 
distinguished between. 

Arrays 

Arrays may be multi-dimensional, with subscripts starting at 1. 
String arrays, technically character arrays, may have their last 
subscript omitted, yielding a string. 



Expression Evaluator 

A full expression evaluator is called during program execution 
whenever an expression, constant or variable is encountered This 
allows the use of expressions as arguments to GOTO. GOSUB, 
etc. 

It also operates on commands allowing the ZX Spectrum to 
operate as a calculator. 

Cassette interface 

A tone leader is recorded before the information to overcome the 
automatic recording level fluctuations of some tape recorders, and 
a Schmitt trigger is used to remove noise on playback. 

All saved information is started with a header containing informa- 
tion as to its type, title, length and address information. Program, 
screens, blocks of memory, string and character arrays may all be 
saved separately. 

Programs, blocks of memory and arrays may be verified after sav- 
ing. 

Programs and arrays may be merged from tape to combine them 
with the existing contents of memory. Where two line numbers or 
variables names coincide, the old one is overwritten. 

Programs may be saved with a line number, where execution will 
start immediately on loading. 

The cassette interface runs et 1 500 baud, through two 3.5 mm 
jack plugs. 

Expansion Port 

This has the full data, address and control busses from the 2Q0A, 
and is used to interface to theZX Printer, theRS232 and NET inter- 
faces and the ZX Microdrives. IN and OUT commands give the I/O 
port equivalents of PEEK and PQKE- 

ZX81 Compatibility 

ZX81 BASIC is essentially a subset of ZX Spectrum BASIC. The 
differences are as follows. 

FAST and SLOW: the ZX Spectrum operates at the speed of the 
2X81 in FAST mode with the steady display of SLOW mode, and 
does not include these commands 

SCROLL: the ZX Spectrum scrolls automatically, asking the 
operator ’ ’scroll?" every time a screen is filled. 

UNPLOT ; the ZX Spectrum can unplot a pixel using PLOT OVER, 
and thus achieves unplot 

Character set: the ZX Spectrum uses the ASCII character set, as 
opposed to the ZX8 1 non-standard set. 
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NOW AVAILABLE FROM J.P. GIBBONS A.I.8. 

■ Aulfior of the Best Banking Programs in the World) 

THE PBS BANK RECONCILIATION IS BELIEVED TO BE THE 
FIRST SUCK PROGRAM TO BE AVAILABLE FOR THE 
SINCLAIR 2X81 AND ZX SPECTRUM 
Just look a) some of its features: 

■ Adtomafrc^ity matches barafc stale-mem itnms w'ln transactions rccofdGCt 

PERSONAL BANKING SYSTEM 

* ' ' ■ ■ : ■ ■ - ■ . : ■ .■ i i ! - j1 

not toy r.-g b*n*t c Jiargea - highlights j id«reparc.<?s No more 

matching ground lo ;-ry and aul iivh-y your nfJitrrn^t fcfiJ.iro'n n 

tfiHlerenl to *frai y&j pec it-d 

9 f gii search tftCJify. UtaWog Dn^isw correction of any item 

* i- .? ■ i ! : S ! ■ ' .11 ; H-I l •; ■ ■ t || ■ jfj'. I ■ ! ■ 

E<ctn*ncjes data *it h the- PBS program No noed to savi? programs 

■ : -- ■> D-- ill' - i 1 i i » :■• * ■ . : * ■ 1 - “ jH ! J ■ ’iql- 

letter Commands lZ&&1 version] 

* . tromtfy K*asy ru use Mo jargon lo Jtirougfc fc- (aned 

Demonstration program included 

* Am item Mil searches iwnn totals i Car. be output so your 2x Primes 

■ F J l .In. 1 any nc y ji - ,: 

* i ift( * i • ■ ma '■ r i p 

* 'Operates ■ cc .*i- 1 xm ^ K ■ .j iBank j ! ■ ^ & 

torfBctiOr 1 racist*? elys automat r pnsvng r-r si and fig on rjue 

liaies and s^iiy defa-ied statements i 

Sq ban si-. the* headsicnes m#ke life easier for yoyr %e'f seno £is (or the 

PERSONAL BANKING SYSTEM * PBS SANK RECONCILIATION 

and users manual 

I PBS BANK RECONCILIATION 

which aim operate wifMheir insert PBS 

THE PERSONAL BANKING SYSTEM 

Ww*iy — Hi July j is avsitabto separately ?pr tor cassette 5 jwr 

manuii ZX01 PBS owners r.an u j,>r In*?' Sp<r-:: tr yffi verS'P" f&T |U5S E5 
Please Specify whtMhor jffcflT ilfiK: Or ZX Sporlrum ,4IJA. 

GUARANTEED SOFTWARE AVAILABLE FROM 

J. P. GIBBONS A. LB, 14 AVALON ROAD. 
ORPINGTON, KENT BR6 SAX 
YOUR PBS fS NEVER OUT OF DATE! 




• READERS • 

Reach over 70,000 ZX Enthusiasts. 
Swop, sell or buy your ZX Hardware, 
Software. Peripherals etc. in our 

NEW CLASSIFIED SECTION 

STARTING SOON IN 

ZX 

COMPUTING 

Britain's Biggest Magazine 
for the Sinclair User. 

PHONE 

BRIDGETTE ON 

01 -437 1 002 

FOR DETAILS 
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Push your Sinclair to the limit 



ZX81/SPECTRUM 

ARCADE GAMES 

- ZX INVASION FORCE 

rzKei i 

TMt»7jL Use- your skflii to tire Through 
1 — tr*& energy Dana to destroy 

I he menacing alien shtp — 

£3.95 

f SPECGALAXIANS 
^TC\N SPEC INVADERS 

SPEC GOBBLED AN 

These three exciting tiiqh 
speed classic games 
incorporate tv resoiutiongraprucs and 
sound to bring you itie best m arcade 
action at only £4.95 each f 1 6 -‘ -AQjK} 

- SPEC FROG ^SHOWDOWN 

^?\|SJ |16M8K| 

Wt Hop across the dangerous 

road avoiding : he let hai cars 
then, lorries. Go back to me 
wild west lor a gunlight battle amongst 
each and /„igons Features include 1 
w«s tern music £4.95 

^ NAMTIR RAIDERS fZXSIi 

'^tcVlNl speed quick action 

arcade game with four 

" separate groups of attackers 

£3 95 

GiKiimt and Getrtn«mj*r< at*-, a pliable lo> /KIJ: al 

«9»-i > 



UTILITIES 

TOOLKIT 

Nine powerf ul new functions lor 

FtfVtXkO* l.i u'wid"-^ -c 

ii^igoro, goiubt ptQQmm merge 
string lindiftg arsd EVt5 

spec bug 

fi 30 mi mac^ (f n? code tool a-x] s* sasiem&ie-F 

4 ■' , ;u r Z • SoecMum' C$.95- 

zx bug 

A 30 m 1 mac June code tool and dift*§ttfn&*r 
‘or^t ZX01 £6 95 




Improve your machine 
code programs with this 
new 48K Spectrum 
Assembler 

Just released by Aflift this new SXG*eSS40ft3i 
quality assembler tBaJsO#vaiia£Hfl lor H-K 
ZXH i and feature* — 

* Word^rotesscir I iIca tnjit editor ■ H>gh 
speed, wiathe iw^pass mnemonic 
astern bl er w i Ih label s and beta 1 1 ed e^or 
irappmg Will asssm&Jc loany address 

* Essential riuppo»T facihiies such as 
memory ed 1 1 tec-sf ef inspect I'modi 1 y 4 rvil 
search fat d* bufjgmg * Full oulpul to 
Z# pfintet * Memory-status 

lecrafi *rid t ompraften*' we 4 i w 

user manual ONLY 

£9.95 



THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZX81 for only £9 95 




vrvof e 



’if VOO 




RULES A v Ait. *9!. E 
t f*OV AB’.C 



OT 

Youreccemric father has 
left you E10.00G in his will 
In order to claim your 
windfall you must solve twelve clues and gain access to a bank 
account in which (he money has actually been deposited Be the 
first to crack the puzzle and the prize is yours! Plus you will win 
two tickets to the city of the secret krakit” vault location The 
prize money is increased weekly A telephone number wilt be 
supplied so you have the opportunity to find out just how much 
you could win. 

DON’T MISS YOUR CHANCE TO WIN A FORTUNE! 



ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 

■ ■ ■■ ■ • n ■ T '(^ ■ ’• ■ ■ - ' - • WSA 




& aDVEMTO^ 

** games n € 

INCA CURSE 

i&fMfltuff- IB 

\t% a iurigl^cleaf'^0 
you com© across an 
ancient mea temnit 
You* ftivffttOfl (O 
erdtr. coiieci th* 
treasure and escape 
auve By i beware* 
Include* a c asM.'H* ttAve routine £6 00 

SHIP OF DOOM 

You ate unavoidably drawn id an alien cruise 
Can you reach the control room and free 
fOurselt?Ot will they get you first* includes 
a catsettesav# routing £7.00 

ESPIONAGE ISLAND - 

Wht^tion a recon w sane emission your plane 
loses control and you are forced 10 land 
Can you survive and escape with me island s 
rmdoen sector £800 

PLANET OF DEATH ’ ■ * 

You fmd your sell stranded on an mfcabiied 
alien plan^i Can you reach your shtp and 
escape? es.oo 

reduced TO zx FORTH 

99 Supp I ivi * im casseiii? 

A^th i?d!lof casseito 

uS ,ii ^-m aa i- n and My board over Lay F&#ih 

comotnes Ide nrr^Noty of Enaaic wdfHHe 
spe&d oi mac hum Cod^ 




A 

great 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 

ZX CHESS I 

Very iK^iifmaehfmcod# program wtthsii 
i^jvetgofpiay^rirt .*• analyyiv nation Avail, ib'f- 

^Exai £§.50 

2X CHESS II 

A nc' a >ripf 0 v»m 1 vt-r* i on * i th a * a m oom ?* 

time ?wfy<*n lr«yei^ oP r an^ii y^ijopiion and in 
4 '■ ?ca 1 1 ion t a 1 -i-i r r * rT^-r-r-Hi nl^l rr ■ fl -.n, fft.iS 

2X IK CHESS 

Afl ini:*<?dib'T' garrif. .n 1 K for or r t? 

SPECTHUM CHESS r ■ a , £9 4S 

A A AAA iAAA4AiA4i««i AA4ii AAAAAA A A 




trwuuqft '1^4't r 

Mt# i y?Hi '1 ^ rr<tfc^ *ec N aft.J 

r.-n tif r* « 0-f t»c el . -^tT., - ■ i T r i4 n > 

* Ikiiad r_.r. **.4- t-. gh.> jy ClVri-i ii #nd 

- jl ir.f, > - r ■»>., r - - iSSS 

fT fTOT T Iff Tf 



*SPlC TH|jiyi CHESS 4i* 



t a ar.R Computing i.ra rx ^ 

4*4-014 ViCip- p 




ARTIC COMPUTING LTD. 



T t J 396 JAMES RECKITT AVENUE, 
XJ HULL, N. HUMBERSIDE, 
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ZX12 






QB Produce the moat 



v 



the entire krtown UniverBe ! 1 
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'MORE NEW RELEASES 

L THE CHESS PLAYER 

^ Who « n©’ 3 VOUcnpfrigo hrn? 

-JL FL# ydu- Vrtfl 

ngntn^t tne crmmm Qtarrm wvtn ps'scara# t y, 

^ Iimi 1 1 yid OttfUKfip ghwt *Ri*a. 

the q-«ss plater com *m, 

Afhlw off Y&J rr*&m 

^ E» ill ^-QD?]«.t^g a^pyrrmnii . 

G Ci* < n»,T*S BTQ:yft4. COfMa 
Aap'^y ono- ati mo™* to fr «-«r or- 
*r(wi, colour- qrB&W dapiy. Hva 



RSTtsanaf-ty S. qpHtx?' 
BP^AKEABY 

A^oi qnmrj^ v trxjK co you pnogreme 1 
l^r«ipQnHt»maw^dan^.Mhfevfl 
PBimiiQd SPEAKEASY 'cr ypu’ownyw 

pra er’.iQ y’-nftr* 

&rnpf ¥ HOlTO D^tO 4 

c«ea«ctii and pfoy >t intp your Spaetfwri 
"OOd In* &Qra miy than bv«rttio 
and ra pfy ag on commend from you" 
Etofec or M/c yay^ i 
NO E KT|±tA HARDWARE REQlJ^O 



/* 



Edward de Sort's DafiAic 

L-OAME 

S*mp» r'LMtrn 6W id r^<^p«LR fit* ar.&;^ 
me* r, cTe L-CpAME an II 1 1 1 "TtnH fdn ^ 

irvflryDni 

AW noiucteB and corrtx J »rw-o> 

/ w«c 3 r* Qf ^^ifw«mrii 3 & Pontoon 
A® lowtunad fin TV ^ Edwrd da Bcfxj'ibN 

/ T T*r**OQ CcXiTM 

j-L-CAMe RE ACHESTHE &TS OTHER \ 
f GAMeSOCN'T TDLJO-+ 1 , V V* 



v \n 






SPACE INTRUDERS 
^bkFmyntt 4 <Mra typtfl, 
n&Td&m SAiCr pO*n ». Snd 
X fitted* wav* fTUn 

|v pioding bonus base 

■^ 50,000 points* fc^t-r*Qh€ ^ 
fme, sound effects ancJ co tour 
METaon storm 
"\3 nnewor types. e aaucara. 

screen wrap-arc^nci, 
^DorujiS sTup evory 10,000 
\ pomts. offia,^ig explosion®. 

hypergpsce. aoud ej ects 



T- 

\ 
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WHAT THEY SAY ABOUT 
OUR ZX 01 GAMES: 

QS SCRAMBLE — 

* amaTXTO, f an taste L ." p.C.W I 
08 INVADERS— 

" , lust Uke t>T» real CHmg- .." |C & V G ) 

QS A8TEH0108 — 

* Vflry good “ ” ftdOCC'vB gome .“ (C fit V,G [ 
QS DEFENDER— 

’...BHttar tnan any otier ercsde game 

I've seen ," [Syncj 

”, nceat gemm I've played on cJ-e ZXS 1 
AS U-nf tape® were i mp r ea enviy pocfcageea.. ~ 

|Whch Mere £ S.P ] 



COME ANO SEE OUR AMAZING RANGE AT: 

THE NORTHERN COMPUTER FAIR [ 25 th - STth Now] 
THE NEXT ZX MICROFAIR (Mid Oaoombor] 



XX - si GAMES 

Second nve l©k £3 9S CD 
irrvedera m/C 1©k £ 3 95^ O 
A sterol m/e 1©* E3 9^ C3 
Defenders m/c i©k E3B5 LZ3 



SPECTRUM GAMES 

SpeaksB^Y m/c 40 k £4 90 

Tim&gste m/c 4©fc £B GS * 

Tha Cha^H Payor m/c 4Ek C6 95 
Space Intruciers m/c IBk E 4 95 # 
ivietecr Storm m/c 16k £4.90 * 
L Game Bsc 1©k E3 9B 



LJ 



* THEfll OAMIfl INCLUDE SPECIAL SEASONAL DISCOUNTS, ORDER NOW 
ANO GET FREE KEYBOARD OVERLAY! 



f^tes&e* send ms tPe games e 
T ote* cheoue/PQ. sndoasd 

Name — 

Address . »- 



i ticked 



PS-l-a 



8«ind i 



■ tQi O U1CK01LV A + OfiPT 8PP p 9S MQHTWAM ROAD, BOOTH AMPTPN , BOS OPS 





